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(54)Ti«e: METHOD FOR CONTROLLING CLEAVAGE BY OmpT PROTEASE 

(54)^Mo^^ ompr:/'uTT—'^icx^^m^mm'r^:»m 

(57) Abstract 

The properties of OmpT protease have been clarified to provide a novel use as a protease and a novel process for producing a desired 
polypeptide. More particularly, a method for controlling the cleavage of a polypeptide by OmpT protease comprising converting a sequence 
site consisting of arbitrary two consecutive amino acids in the polypeptide and/or amino acid(s) around this site into other amino acids, 
which process is charactenzed m that: (1) the amino acid at the -l-position relating to the above site is lysine or arginine and the amino acS 
at the -hl^mon IS converted mto a specific amino acid; and/or (2) the amino acid(s) at the -4-position and/or -6-position ftom the above 
site are converted into specific ammo acid(s), thereby preventing undesired parts of the polypeptide from the cleavage by OmpT protease 
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tO»fSPfi::feckaf^,IS^SPttJc@Ct-5^m^fEffi Lr> U '^t^^ KlCjI^f SOmpT^ 

:;Ac)a«OmpTynT-T--fe?{±;^MS^Mli^lc#:^L. ^izmM^T UmM^O 
FB^^MiR6<]{ctg®r#S:^p-7^T--{f-tr*-S (Sugimura, L and Nishihara. T. 
J. Bacteriol. 170: 5625-5632. 1988) o *^Sti^^M36000CD:^^ ^^j^-^ 
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5 > (Zhao, G-P. and Somervi lie, R. L. J. Biol. Chea 268 

, 14912-14920. 1993) > T;l/^— >-T-7 — XLassen.S. F. et. al. Biochem. I 
nt. 27: 601-611. 1992) ^ T^l/^T— >-/<U XMaurer, J. J.Bacteriol. 179: 7 
94-804, 1997)©iE?lJ{cfe{:i■5•eI»r*<^^^tlTl^6o *-^n7^T-4f©#mti 

. 7--l'>r^->'iD>-eti±i$OBE^iJAni^^?4£L-ri>S*S OmpT-:/'a7^T- 
•^-t?i2J»r^^ttSCD(i, •€-®P«g©2'!rBlfT?*5(Sugimura, K. and Higashi. N. 
J. Bacteriol. 170: 3650-3654, 1988) o *:tT7 RNA^H U ^ 5— lf-e«±iBOiS 
Wnm^^i-^f^i^idL. ^U»r^S{t'S®{i2yp;^-e*)'S(Gronderg, J. and 
15 Dunn, J. J. J. Bacteriol. 170: 1245-1253, 1988) o cnt>®*||*^^>i57 >/n° 

^:5r.:/yN'>>g;(,N^,gfi«],Hij^^^ K^3gg|$Hi-§^{cfflv^^,ti-ri^So Hanket> 
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'J >:^-<&i2Lx CfDiB^IJ^rOmpTTfDT^T— lfT'^»fLTV>-5o (Hanke, C 
et. al. Hoi. Gen Cenet.233: 42-48, 1992) 

aureus VS^ot^t— K^^3|c(*:il!-&^ >/n-:^«^^^L. -en^S^tc J: «9 

OT^T— ir'^^i^ge^^&j^llL. ^Jy^-jlv"^ >r^n-f3:\.K ^^rStt^W^ 
10 SV8-:^U7=-T - -ti'mmi^^^i- S C i {Cfi£?5 L Tl ^ -5 (Yabuta, H. . Ochi, N 
. and Ohsuye, K. Appl. Microbiol. Biotechnol. 44: 118-125, 1995)o 

o 
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©l^fflT ^ y mS.m^^ ^Bm^^a § C <^:*<^^>tlTl^S (Schechter, 1. and 
Berger, A. Biochem. Biophys. Res. Commun. 27: 157-162 1967) o iitziS:^ 
X i^SttT ^ y^)i^iDC5^#J^^UI^-r?>^P7"T-4f-e*.'5Kex2(Rockwell. N 
. C. , Wang, G. T. , Krafft, G. A. and Fuller, R. S. Biochemistry36, 1912 
15 -1917 1997)^furin (Krysan, D. J., Rockwell, N. C. and Fuller. R. S. J. 
Biol. Chein.274. 23229-23234 1999)^cfc^,^T t)i^l^tC5^t^$nTV>5o Kex2te 
J;0'furin-tr{iS®OT ^ y ^i2?iJcDJtg^{cJ: «9 tOfflTSI5fefc«kC/-e©^iaT ^ y 
®^i^3'lJ®=J>-fe>■9■Xia?|J*<HJ^>;6>t^:fj:oTl^'So L*>Lx OmpTyoT^T— IfJC 

u 7^ T O tOI»ia5&^.ISIfc <fc C/^iOKr^ ^iSSiliJO tO^rSRfe©^ 

U/<-/f^ K*®ffi^®iiii^-t--5 2 o£DT 5 ^ ®^*^^,^i:Si5^JSi5ffi^0mpT:/D7• 
•5-^. N^fiijoTiym^-i&RafCT^flijoT^yij^+i&ii-So -ecr. 
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-^c:*>^.^T> fflc^il^-^^ 2 0CDT ^ yis^U v>iT;L'^'^>i Lx^Mt 
5 y ^iS^'JSP&OPB^-etU^^ n^ii-^. p ^ - 3 5^ n 2 {is 

10 

5 o L L ^ OmpT:^ n 7^ T - -If 0^»fa5fe*J J: 0^ ^ ©JliST ^ y Mi5?lJ<£- $ t> 

T— if tc<k *3 mJSi^^l^ 5 C tj&^Bg® «»: /i: S C <i:;6<fe -So C CDOmpT-:^ o — ^ 
<k ^ ^iHlig-^ i LTOmpTT^ a -r T - -iiXW^mmW^m^ i S x 



s 
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KiB^ij^i^gl-t- 5 c <h tc <fcV) toif^lElig-r s:^-^*^*^^ OmpT-:/' 

«b L Uffl T ^ -5 o L o TOmpT >^ a x T - -tr"©etS^ • -^irieJiJO^ill 

HUi, pG117S4HR6GLP-loai|^US0«-r'5lll7r^-5o 04'. )S-galll7S4H{i 

10 K> PSRHKRtiT ^ y aie^iJPSRHKE(i2^iJ#-^:60). GLP-lCG] ti b h ^Jl^ij=f>m 
^-f^ K-K R6{iT 5 yS&iB^iJQBHGYDAELRLYRRHHRWGRSGS(iB?iJ#-§-:61). TcSi 
7^ h^i^--r ^ U lacPO«:*clliB<05^ h-xyn^-rJ^-jj-z^^U-rJ^- 

^ite^^^-ro pG117S4HGP{::^ ^«^T{i#g^^9-296000#Mo 

0 2«. pG117S4HompRHKR£D^^^gg0J-rSlllT-*>>5o El*. iS -galll7S4Hti 

PSRHKRtiT^ yMiS^iJPSRHKR. GLP-lCG] (it h r7l/>!7::/>;m^':/f- K-1. R6 
itri yiJiB^iJQHHGYDAELRLYRRHHRWGRSGS. Tc'tiT^ h ^-^-^ ^ U >iiijJtt. LUiT 
5 y^iB^JQMHGYDAELRLYRRHHGSGS(iS^iJ#-^:62). lacP0(i;^ll®©5 ^ h-X";^ 

20 0 3tt. pG117S4HonipRHPR(D^^^U&BJ-r'SEl-e*>^o Elff'. iS -galll7S4H« 

PSRHKRtiT^ ymiB^JPSRHKR. GLP-lCG] «h hyjltj^fym^^f- h'-U R6 
tiT ^ y MiB^JQMHGYDAELRLYRRHHRWGRSGS. Tc' «7" K ^ U >ii5tttit^> 

LlliT 5 y BISe^iJQMHGYDAELELYRRHflGSGSx PSRHPRtiT ^ y ^iS^iJPSRHPR(ie^J# 
25 63) > Linker peptidefiLl t PSRHPR^j®^ Ltz TIJ Mi2^ijQMHGYDAELRLYRRHH 

GSGSPSRflPR(Be^j||-^:64). lacPOti;^/!® CD ^ ;^ h-x:f o*-:$^-;j-/<U-> 

m 4 ti^ pG117S4HompRHPRtc<}; «9 =J- K^tlSSft^rJ' >/N'i^®PR©^T ^ y M 
W^l^Tf^iTo Tll«a5«t K-l(GLP-lCG])OT IJW. 
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^5 pGUTompPRX <D^^^IJiBJ^SEI-e*)-5o EI4'> )8-galll7S4Hli:^^ 

LP-l[G]{ih h^^yl/^d'^^^^yf- K-U Tc'tiT^ h^i^'T U >iiiS14. Linker p 
eptidetiT $ / ^iS^iJ#-^128#S®r>'l':J' i >*>^>153#@®T;U4^^>^-r\ 

|116(i> pGinompPRX K^tl^ife-^^ >^N°i>KPRX®«j^^^-#-o 

^41, ifc^liHi-^iJ' >/^°^;'®PRX©N*^*^^><DT 5 7 MS5^J#-^^^^o /S-gal 

GLP-l[G]ttt h/;l.7^7=f>^^-/^ K-U Pre GLP-l[G]{d:T S. JWt 
gS^ij§-^141§@;{^^>184#g*T-OGLP-l[G]^^t;S6^'^-rf- K> Linker pepti 

o ik-^ >^ < :^ UPRTCDOmpiy n T - -tf tO^SSfitt-^ffS-T -SiaS&CT ;l/4=='— > 1 

g|7(ix p0mpTTc®3|t^^^fl^-#-SE|-e*5o i8-galll7S4H{i:^il^© 
^-iS^<7 hi/iJ^-- tf©N7^*^t>117T^ GLP-1 

Linker peptidettT ^ y ^ie?iJQMHGYDAELRLYBRHHGSGSPSRHPR. OmpT 
{iOBpT-:^n7^T— fe\ lacP0{i:^l^a©5^ h-x:/n^— rJ'-rt'^U-rJ'-. t 
rpPti:^Mil© h U -y h 7 r VT^'n^r-rS^-cDitfK^^^^o 

fe^g§teS|5'a*^t>0mpT^O7"T-4f|^iR^5T ^ y ^^-e<Z)DNA4g3ii2?lJ«5' AA 
TTGTGAGCGGATAACAATTTCACACAGGAAGAAnCATGC6GGCGAAAaT3' : 65) T' * -5 
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pGP501{c:ol.^T{iK. Sugimura, Biochem. Biophys. Res. Comnun. 153: 753-7 
59, 1988#flio 

TTGTGAGCGGATAACAATnCACACAGGAA GAAnCA AAATGCGGGCGAAACTG3' JiJ#-^ : 66) 1? 

^ So 

(Ti^SPtiEcoR lOM^ggfe) 

0 9«. pOmpTTcCCD^H^UfeBJ^^IUT'^-So mttix OmpmOmpT^o^T-Hf 
> Tc '{i 7^ h^i^- >riJ"J >iiii*t4. lacPO{i:;^lliK® ^ h-x-/D^-:$7-;^/>^U 

fe2f§ai&a5fe*^t>0jnpT:>^n7^T--lf^|R^5T 5 ^ ^*-e©DNAiiSie3'iJ{i5' AA 
TTGTGAGCGGATAAAAATTACAGACAGGA AGAAnCA TGCGGGCGAAACTT3' (@2^iJ#^ : 67) 7?* -5 

O 

mi Ofi^ pOmpTTcEO^^^S&BJ-r-Sia-eab-So 1143. OmpTtiOmpT^aT^T- 

l£¥P§i&SB&*^^>0mpT:7^a7^T— lfai«^5T 5 y K*-e®DNAJgSi2?iJ{i5' AA 
TTGTGAGCGGATAAAAAmCAGACAGGA AGAATTCA AAATGCGGGCGAAACTG3' (lEJ'iJ^^: 68)T? 
^ 5o 

(TIISBliEcoR I©^.iS?g|5(i) 

0.1 lii. OinpT:;^a7"T--lf{CJ:Siill'^:J^>/s-;:^gPRX®^»r*j:^5SI)S-PAGE( 
o 7- T — fe'M^UQx R iyf+tiOmpT-:^ o 7^ r - ■HP^lM'^T^i-o 
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A : PKA. V : PRV, L : PRL, I : PRI. P : PRP, F : PRF, W : PRW, H : PRM, 
G : PRG. S : PRS, 

T : PRT, C : PRC, Y : PRY, N : PRN, Q : PEQ, D : PRD, E : PRE, K : PRK. 
R : PRR, H : PRH 

SIl 2{i. pG117ompPKXCD^ill^|JfeB^#50f *.<5o ^14^. /3-^1117S4H{i;^ 

s GLP-l[G]«h hi^'Jlij=f>m^-^^ K-K Tc'{i7=- h^i^-T i> 'j >m^. Linke 
10 r peptide«T ^ y i?iB?iJS-^128Sg©^V!/iJ' $ t,153#g©T;U4^~ >^ 

la 1 3 (i. pG117ompPKXIC<fc«9 n- K ^ tl -5 ife-^ rS^ >^<^mU(Dmik^^-rm 

15 -t^Um.^ y^<^m.^ GLP-lCG3ti t h iTjVti zj'i^m^-f^ K-U Pre GLP-l[G]{i 
T 5 >'KiS^lJII#141||g*^t►184Si^T•©GLP-l[C]^^^^Bfitl^■rf- K. Link 
er peptide«T ^ ym^im^m^^CD^JL'^ i >*^^>153#B®T;^4^~ 
■e^^-To >^^•^5'«PRR-eO0mpT:^O7^T-^ftUifSP&^C^^J£^^gBffi(U 

i?>140-X141)^El^Lf;o 
20 014 li. OmpT-ZoT^T— tf'JCcfc^ilj-^^ >/^°:^KPKXCD«{C^'5SDS-PAGE( 

o-r-T-4f^ -tiOmpT:/oxT— if^ft^Sa^ +fi0mpT>^n5^T— if^JUP^^^o 
KAtiPKAs KSliPIJSx KKliPKK^ KRtiPKR. KDttPKD^ mtPKE^f^-to 
4. 9kDa^-:/'5^ KKritliOmpTy a t^T — feftc J: tOttS ^ tl/cGLP-l [G] ^^t.-^:/ 

El l 5tt. pG117ompPRhANP©1i^^fjfeB^-r§EiT'*<Sc Ei4'> iS-galll7S4H{i 
:^M®iS-:^7^ h i/^— tf©N^*Nbll7T $ ^'^JcS^fe-Ts^SrJ' 

S^M^^^-?^'®^ GLP-l[G]«t h^^>»U:<7=r>#^:/'f- K-U a-hANP«aMt 
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h'L^M^i- h U ^•Um^^'f'f- K\ Tc'«-f h ^-9-^ ^ 'J Linker peptid 

e KiT ^ >'Ki23^iJQFK(i2^iJ#^:69)x Linker peptide 2{iT 5 7 iliE^iJQMHGYDA 
ELRLYRRHHGSGSPYBHPR(i2^iJ#-^:70). Linker peptide 3{iQHHGYDAELRLYR(@S?iJ|| 

5 o pGHa97SIIJCoV^T(iMffl?&-: ^^MS^^g^t LTt^aStt^-;^^- K^|^ 

SI 6 pGllTompPRhANPJCJ;*? 3- h^-^tl^M^^ >^<^mPRhMiP(DmM^ 

^-^m-e^So mci^. iife^(iii^:j'.>/Ni:'epRhANP®N5^c*M^cDT ^ y^ie^ij 

#■^^^■^0 jS -galll7S4H{d::^l»ffi© ;S ^ h ■> rS''— ir•®N*^S*^ t> 117T 2 

Kx Linker peptidetiT 5 7 @eiE3ri|#-^128#@<Z):J'';U:J' $ >*^^>140#g©T 
;U^j^>^-ej&^-^o il!'^^ >^N"i^®PRRT'©0mpT^n7^r— tftU8fTSP{4tw^;E: 

Ell 7 {i. pG117ompPRhCT(7)ti||^U&0J^;SllI-e^So )8-galll7S4H{i 

ie-gal97S4D(i;^M®©>3-7yv h '>3^— fe'6DN7^^;&^t>97T 5 7 ^ic** 
t-S^^:^^ V/N-^K. GLP-1[G]« t h ^;l.7l7 1:/^^^^^ K-U hCTCG] {i t h 
yUi/ hji.>|u|g^4i:, Tc'liT- h^V-^ i7 ij Linker peptide UtT I 

iS^iJEFRHHRRHRLE(ie^iJS^:72). Linker peptide 2tiT i 7 KSE^iJQMHGYDAELRLY 
20 RRHHGSGSPYRHPR. Linker peptide 3 (iOMBGYDAELRLYR^ lacP0{i:^fliMO^ ^ h — 
:^':^D^-^-;4-^l/-rJ'-CDiS<K^^^-ro pG97S4DhCT[G]R4JCOl^T«Yabut 
a, M. . Suzuki, Y. and Ohsuye, K. Appl. Microbiol. Biotechnol. 42 : 703-708 
. 1995#fiSo 

EI 1 8 (i. pGinompPRhCTfc J; 3 - K $ tl^ ^>^<^ HPRhCT©1iit^^ 

•«rm-#-o iS-galll7S4Hti:^P@CD /9-:^^ i> h vy— i^cDN5tc^*Ae>117T i 7 

?>Um^ >^<^^^ hCT[G] (± t h :^ ;l/ h - > sfri^i*:. Linker peptid 

ettT 5 yilS2yij#-#i28#g©y;u^ $ >*^^>140#B®T;^4^^>^T^^^ 

o 14^^ >^N'^!ePRRT©OmpT^o-5rT-Hf'©»fa5{i{c>t^Jtx-r-5gl5te 

1 0 
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140- •> X 7=- > 141) ^EI^ L 
gll 9ti> OmpT^axT— fe'ici;^i!!^^>/N-^@PRhANP*5«l:0fPRhCT©tU»r 

{C#,^SDS-PAGE(16%)^^-r¥ET-*)^o M^. lirit^ >y<^m.^^&-7-iJ- 
> 0{iOiiipT:?'n-f T-4?\ -{iOmpTT/'DxT— tr"M^jD> +(iOmpTy n7^T--t"^ 

tti^ hANPtiPRMNP, hCT«PRhCT^^-#-o 

m2 pGRShANP(D:|ill^tJ&BJt-^07r*-5o Eifs ^ -gal97S{i;*:M®® 

a-hANP tiaMt V>i>m'^-)- V U -^AfiM^-/^ H\ Tc'^t^ h^i^-f^ U >iK 
10 tt. Linker peptide IttT 5 y^K^JOFK. Linker peptide 2{iT 5 y^E^iJOFR 
(ie?U#-^:73). lacP0«:^M®©5i^ V-7.-^u^- -(D^Uti^ 

EI 2 Ui. pGRShANPdiO^i- K^tiSife-^^ >/N°i:'KRShANPO^T i 7^12 

15 hANP)OT ^ y * /•c2MT^gl5li{fe© T i y S^^^T o /c-tr U >> . 

( /9 -gal97S) ti T 5 y ®#-%lcD y f-^T^ ^ T a y 1?##98© T ^ ^ > t'C'O 
T S y Mie^iJ*^t>''i:^o U KtiT $ y ^#-^99CDi?*;b^ $ > 

02 2td:. pGRXhANP(D«^^UiD§-^SST'*So H*. y8-gal97S{iAMS© 
iS-:<f5 ^ h viT— ^r®N7|c^*^ t»97T $ y ^tc*5|5-r ^^il:^' ^^n'^J^J^v Modifi 
eda-hANP itaMh h'L^Mi^^ h U ^J^m^^-^^ KcdNt^^T ^ y mi!><TJl'J^ 

25 >m^. Linker peptide T i y^lBWR^ lacPOti;^]^®®^ h-x^a^ 

gi2 3{i. ib^rS'^^N-^SRXhANP^flijt^^i-EiTr^So m^. m^itmm 

*ffi*^t>97T ^ y^tcSJ^f S^MiJ'^/N'^W. Modified a -hANP (iaSt hvC^ 

1 1 
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^Sl^^iv/J^-r-r >lcMlgl^tl/cS|^{*:. Linker peptidetiT^ ^ ieiB^iJ##99 
5 o 

m2 4lt^ OmpT^/'nT^T— iflcJ;^^-^:5'>/N*^KRShANP:teJ;?:^RXhANP©tU»T 

(iOinpT^n7^T--lf^^ID^^1-o */c. RSiiRShANP. BR(iRRhANP. RAtiRAhANPS 

EI 2 5 {ix pG117ompPRRXA{Cj; iO=i- h'^tl^M^^ >^<C^m?m.k(Dmik^7r^ 
•tmX'$>^o -10. -5. -K +l:foJ:a'+4(d:H!lj^:^ >/N'^'«PRR CDOmpT:/D 

•rT— lft)[I»fSPfe{-*JLT-€-tLen-10&. -5{i. +l{i*5 J:J>*+4tir^^t- 

o >/^°^'!»PRR*Jc);a^PRRXAO-10{i;&^^>+4&^-t:©T $ 7 ®?iE^iJ^I2I^ L 

15 y-c^ /3-galll7S4H{i:;^MS<7)^-7?f^^ ^v/:5'*-^r•®N*^*^t>117T^ y^Jwi. 
3j5-^^^^^>^N'^'!K. GLP-l[G](it birj]^:fj=fi.i^^y^ K-U Linker pepti 

^^"To il!l^:5'>/^'^^!aPRRT'©(topTyo7=-T--lftOI&rl35<i^lEI^Ly::o Hl^^' 
> ' rJ' L . «^ L T ^ ^ > tc (i -ftt^it ft /c o 

20 gl2 6ti. pG117oinpPRR-2A, -3AfeckC/-4ACD;^^^tjfcB^-^-5EI-e^ So glt+j, 

i3-Baiii7S4Htt:A:SM©y3-^5 h'yy—am^Tb^ihmr a yggjcijfe^ 

5^^:^ GLP-ICG] tt t h i/Jl/:^7 =f ^^jt'^'/f- K-K Tc' li^ h -^if-T 

U >fitttx Linker peptidettEI 6 ©T $ y ^ie?iJ#-^128#B©^^>>U^ $ 

S2 7{i. pG117oiDpPRR-5AfcJ;0'-6A©^^*lifeB«t-SEI-U^5o /S-ga 
Linker peptide {iEI 6 ®T $ y^ie?ij#-^128# i >*^t>153# 

12 
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112 8 ti. pG117onipPRR-8A, -9AfcJ;Ch'-10A©1i^^gfeB^-t SEJ-^^-So Eltf 
. i8-galll7S4H{i:^llM©;S-:^'7^ hv/y— tf®N7l^^;i)^^>117T^ 
5 GLP-i[G]ttt hy;]ytt=r:^^y<^f- k-k Tc' {if- h51?- 

>r U >mi^. Linker peptide«|2| 6 ©T 5 ^ ^E^J#-l-128IISO^;P^ = > 

13 2 9 {i. pG117onipPRR-lAO:^^^iaB^-rSEl-U*>So ^14^^ iS-galll7S4H{i 

GLP-l[G]{ih hifM::f>m^-:f^ K-K Tc' iif- h v1^->r ^ U >'iiitt> Li 
nker peptide«ll! 6 ® T $ y g?ie^iJ#-# 12811 g O i^JV ^ i >i)^i^ 153# g ® T ;U 

15 13 3 0 ti. OmpT-/D7^T—tf{C«k 584^3^ >/^°^^KPRR*3 J:0'PR8XA©ttI»r{c:# 
SSDS-PAGE(161«)^^-^2?^-e*>S)o UTit^ >^^^n^^M-^-i7-. -it 

OmpTzf a'rT- -ifMmja^ RZ/ +(iOmpT->^ a 7^ T - ^Sn^:^-^ o 
-lA: PRR-IA. -2A: PRR-2A. -3A: PRR-3A, -4A: PRR-4A, -5A: PRR-5A 
-6A: PRB-6A. -8A: PRR-8A. -9A: PRR-9A. -lOA: PER-lOA 
20 4. 9kDa^^^ \^'m}iitOmplzf\J^T--iflzXtomiii^tltiGL?-nG^^^tj^Zf'f- 

El 3 1 tt^ p6117ompPRE-4XJCckO 3- h'-^tl^M^^ >^<i^mm-AX<DmM^ 

^•TEitf&So EI*, -10. -5> -u nioJ:m4itm^i'>^<i^m?m (DOapTzf 
25 "To. ife-^^ >^^°^'«PRRcD-lo^i;&^t>+4{it-e©T ^ y ^i5^iJfc<tafi!fe^iJ' y/N^i^^ 

!ltPER-4X©S^L/::-4&©T $ ym^m^LfZo i8-galll7S4Hti;^m®© ;8-:<f 
h v/^^-- fe*<DN7^^;(>^t>117T^ GLP-1[G]« 
h h ^JVti =r >m^':f^ K-1. Linker peptide^gl 6 ©T 5 y ^I5?|JS-^128# 
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El 3 2 (i> pG117oinpPRR-6Xl=J:!9 =1- K^n-Sife-^:^ >^N":?MPRe-6XOi|f it^ 
:^f-|Il-e*§o Eltfs -10. -5. -K +l*5chCK+4{iM4^^>^N°i;'KPSR (DOmvTZf 
OT-T—if^mMiZy^LX^tl-etl-lOiiL. -5{i. -Ifir. +l{Sr:fo J:af+4fir^^ 

!aPRR-6XCDMglLy::-6tt®T 5 yM<£-El^L^Co /S-galll7S4H{i;*:lia©/3-:^ 
■7^ h ifON>l^^*^t>117T ^ GLP-l[G3{i 

b h ^Vb7^> n*>:|i^^^ K-l. Linker peptideJiH 6 ® T $ 7 i?iE?iJ#-^128# 
gOi^'Ob^ i >;i)>t>153#gOT;l/4=^:::->^-e^^-^o Ife-^^ >^^°:?KPRR-e©Om 

EI 3 3(i. pG117ompPRR-4X (X«K, D, E, N^^(iQ)tD«^^^BJ-r§0-e^ 
-So EI4'> /S-galll7S4H{l:/c:llffiCD;8-:^-5 i> h v iJ'*— fer<DN*4g*> C> 117T $ J 
M{::**-tS^»:5' GLP-l[G]«t h ir;l/;<7 ::*'>^^-7'^ K-U Tc^ {± 
7^ h ^if-'f ^ U >(iit£. Linker peptidetiEI 6 ® T ^ 7 ^i2^iJ#-^128#iO^' 
>'l/:5' = >;i>^^153Sg®T>'U4^->^T%.lacP0ti:A:JlK®^i> Y-7.-fvi^-^, 
- ;4- ^ U - ^ - Ojte^^:^-r o 

EI3 4ti. pG117oinpPRR-6X (X«K, D, E. /c{iQ)CDlt^^^H^f-^SX-* 
-So El^a. )8-galll7S4H(i;^|ja®®^-:</5i^ h S/iJ''— fe'ON*^*^ t.ll7T 5 y 
M{ci3fei-5{^Mr5' >^>°^^K. GLP-l[G]{it h zT >#^:/5=- K-K TC {± 
7^ h ^if-r ^ U >iiit4> Linker peptidetiEI 6 5 7 ®?gE?iJ#^128SgOi?' 

EI 3 5ii. A. OmpT:fo7^T— 1flcJ:Sili^3^>/x'^®PRR*;J:OtpRR-4X©^»f 
lc#SSDS-PAGE(16K)^^^^m-e*.5o Mrti^VvN-i^H^^Mv--:^- 
. -{iOmpT^OT^T— lfM^jtin> +{iOmpTya7^T--tr"^An^^-#-o 
-4K: PRR-4K, -4A: PRR-4A, -4N: PRR-4N, -4Q: PRR-4Q. -4D: PRR-4D, -4E: PR 
R-4E 

4. 9kDa^-:^5^ KBf>i-«0iDpT:/'o7^T— fe'tCck O-KIiii^nyiGLP-lCGl^^tr'^:^^ 
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B. OmpT"/ o 7^ 7 — ir tc J; ^ ife-^ :^ >/ N° ^ SPRRfe J: afPRR-4X©^8ff {c^^ ^ SDS- 
r-T—ifMma^ +fiOmpT'/n-rT--fer^^^-ro 

-6R: PRR-6R, -6K: PRR-6K, -6A: PRR-6A, -6N: PRR-6N, -6Q: PRR-6Q. -6D: PR 
R-6D 

4. 9kDa^-/f- K»f>T-{iOmpT^axT— t^'ic J; «9t0tb$n^GLP-l[G]^^tr^y^ 

m 3 6 {i. pRShANPRfCJ: <9 3- K^^l^Sp^rJ^ ^/N'iJ'MRShANPRO^it^^-r 
^-e^-So -10> -5. -U +lfc<fcO'+4tiife^:J' >/N°^!aRShANP©OmpT:/n 

7^T-4f-^irg|5fiL»c3:*LT-^tl^'n-10{i. -5{i. +l{i*5j;c;+4&^^t- 
o Mib^^ >/-?^HRShANP*>J:CKRShANPRO-10fe;6^t>+4&*-C(DT i y ®giE3?iJ^El 
:^L^o i8-gal97Sli;^ll®0;8-:^5i5' h v;?''— lfON^^*N^97T $ 7 ^{Ci 

^ >^ a -hANP (i a m h h >Lm^i- h 'J ij^'^':^^ K ( a - 

hANP). Linker -peptide EI 2 3©T$ 7 ig@e?iJ#^99||g<7>iJ'Vb^ ^ >:^^)^t,101 
S@<DT;U^'— >^T-^^-ro ii-^^ >^°i;'KRShANP-ZrO0inpT^axT--t:tUKfr 
U^^m^LtZo >^<^n^l,t±^X'7r:L. g^Lfc-6&*JJ;0'-4{ii[®T 

El 3 7ti. pGRShANPR®<||^^U&BJ^SEI-e*So la't'. >S-gal97S{±:^M®CD 
iS-75f^^ h v:5^— t?ON7^^>6^?)97Ti yM{ci*-^-5#^^ a-hAN 

nker peptide {iT ^ y^iSWR(K^'Jli-^:73)> lacP0{i:^MB®5 ^ h-XT/" 
n - ;^ U - - CDit^^^^fo 



wo 00/52193 PCT/JPOO/01309 

ijmiz^1^ir^z.ti)^^u\o. (1) ^^spfejc-is^-s- ife©T ~ y^?:><'j 

4 ^(DT I y ig^iiSiS T i y ^icf -5 C i (c J: 15 jS&^fi^Jc S6<j:}? u ^-f^ 
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10 i«l:l^o.^J;t{d:x - 2 0&*^^>- - 2 0 (4^ t> + 1 -lfe*>t>+2 0 
fe. + 1 {4*^ t> + 2 0 o TckUo 

^Miasfetc-^-g) - 1 &.CDT I J U >X(iT;U4^^- >-e* f9 > + 1 <4©T ^ 
MoSi5:»*<(kapT-ra7^T--lf{cj;«5tl!J»T$n^Ci:RC//Xli'}?';^::^5^ K^t"® 
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o 

b) ±iaa) ©:5"}*T-*»-oT. jf°U^:/^ KfCjt^^-SOmpTynf^T— tz'icj;^ 

^<5c:<^:*^^>n£^9x (1) ^mmmzgh^- i<<L(DT i ymi)<*) i^>yniTJ\y¥ 

^ - 4 & Of /X - 6 fecD T ^ y 7 $ y ^ i ^ s c: i 

c) ±fBb) ©:5F^-e*oT> (1) + IfetDT $ y^*^^i^7U:57 i >Ms TX 

e) ±IBa) ©:J5'^-e*oT^ ^i? U^:^^ K{c:>i:ir-r-50inpTya7^T-4f JCJ:S 

ym:*>e>^<i:si23^ja5&Rof/X{i^it«oj§iaT $ y^^fte©T ^ y ^tc^^ 

->T'*«9. + i(i©T$ yg^^^Rp^oT^ yM<h-t5c:<h. Ra^/xti (2) 
t> - 4 fi[Rcf /Xtt - 6 tt© 7 $ y i?*4t^0T $ y K«k 5 c i {c 

f) ±ISe ) ©:^f-^-e&oT. (1) + l&CDTi y®?*<i^';UrJ' i TX 
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T— tf'{Ci:«9«^n^ii-&iC. ±iaa) ~g) Jc^ 5 T ^ ^ ifCD^gl^O^ 9 d 
i) tU^gP^st (U >;^7-K-/5=- Kl^(c??^E-r -Sit^^^t;) ^r/VLT^il^f^ U 

^ K<bill^L7ta6<J;J^ U^>^^ K;6> ^9fio^^ttUifS15{i{c4ol^TOmpT^ax 
-If ^ ^ittO^aJ^itcfc I > TOmpT^ o 7-T- -t^-z?tU»r ^ tiS C i J: f? ^I^g* 
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(Di)<^if ihti^o Adrenocorticotropic Hormone, Adrenomedullin. Amylin, Ang 
iotensin I, Angiotensin II, Angiotensin III , A-type Natriuretic Peptide, 
B-type Natriuretic Peptide, Bradykinin, Calcitonin, Calcitonin Gene Rel 
ated Peptide, Cholecystokinin, Corticotropin Releasing Factor, Cortistat 
in, C-type Natriuretic Peptide,- a-Defesin 1, )8-Defesin 1, ;S-Defesin 2 
, Delta Sleep-Inducing Peptide, Dynorphin A, Elafin, a -Endorphin, yS-En 
dorphin. r -Endorphin, Endothelin-l,Endothelin-2, Endothelin-3, Big Endo 
thelin-1. Big Endothelin-2. Big Endothelin-3, Enkephalin, Galanin. Big G 
astrin. Gastrin. Gastric Inhibitory Polypeptide, Gastrin Releasing Pepti 
de, Ghrelin, Glucagon, Glucagon-like Peptide 1, Glucagon-like Peptide 2, 
Growth Hormone Releasing Factor, Growth Hormone, Guanylin, Uroguanylin, 
Histatin 5, Insulin, Joining Peptide, Luteinizing Hormone Releasing Hor 
mone. Melanocyte Stimulating Hormone, Midkine. Motilin, Neurokinin A, Neu 
rokinin B, Neuromedin B, Neuromedin C. Neuropeptide Y, Neurotensin. Oxyt 
ocin, Proadrenomedullin N-terminal 20 Peptide, Parathyroid Hormone, Para 
thyroid Hormone-Related Protein, Pituitary Adenylate Cyclase Activating 
Polypeptide 38, Platelet Factor -4, Peptide T, Secretin, Serum Thymic Fa 
ctor, Somatostatin, Substance P, Thyrotropin Releasing Hormone, Urocorti 
n. Vasoactive Intestinal Peptide, Vasopressin^S:0*Cti^>0^^<4i^ 
{^x ±^^(D^':f^h^(Do'h. ANPlCol>T{i3^^iST-*S28<iOT J y^;&>t><c 

SANP(i-28)cDi^/<i:^>^. ^mr 5 y ^i2?IJ{cfc^.^TT i ym<X^Ltzmmi^ 

T^^SANP (3-28) ^ANP (4-28) ^^t^f S C i^^T^ S) o 
pG117S4HompRHPR{i^^;l/*::^>i|i^:^^ K-1 (GLP-1[G]) ^"^tsM^^ y^"^^ 



wo 00/52193 PCT/JP00fl)1309 

zfl^m^-ff-Y-l (GLP-ICG]) X^m^^tlX\.^ho :^!lBOnipT^o^T— feftt 
tBLTV^So ^mm\t? CRK^^U^e^mmUmz^Kt . pG117S4HoinpRHPR 

-5W3110 H25^fflV^/Co cnf>Oi!li^^ >/N°i^M{it*A<*<i: L-t®**:|^{z^t|-^ 

■ZOmpTzrav^T'—^fKft^.izmLtZo S-llL^iiAmm. 50raMU h 'j A (pH7. 

15 0) ,2 mM Emh^m^^l^^<^MmAW^^VmJt^mmi:^20 m units©OmpT:/o 

tO»r-r'5?gt^^i^oci*^*^B^#^>(:i:J:«9l026T^$n/Co ^^d:t)*.. OmpT::^ 
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^ntio $ ^ {c . ompT^ o ^ T - -ifimmB^mmmo ru ms,nKt$-nK 

^iM^^^ K'^>'P^->©a-hANP*5j:a't h;^;!^^ h->luiif*©hCT[G]{cS^ 
5 L /iHfe-^ > ^ ^° ^J' ®) PRhANP*3 ck O^PRhCHc: o l ^ TOmpT^ a 7^ T — Ir t:i <J; (3 tO»r 
*<RrtiJ&^«if•5^^{--^V^Tt>^f^^^T-^/Co ^<D^^. PRhANPliOmpT-l/nT^T-H^ 
iz J: 0 T;1/^— >--lr U >P^-e-5U»f$na-hANP;6<tUaj^n-5 C i;6<HJf,;6>lcfi: 

— > - V X T- > ©iS?iJ;6^-0nipT->^ n 7^ T - Hf'fc J; D $ ti^S I ^ C eh tiOinpT-/ n 

fcili-^^ SRShANPli. :Kmm(0 ^ -ii=y ^ Yi/ tf ON?^^ 9 7T 5 y ^ 

J: S-KI»f *<Rlt^-e* »9 a -hANPO N S C <h ^^i" C <!: t 

T$Vi^;cSilLTt>^ M^$n/cill'&:^>vN'^@{d:^(if90inpTyaxT— if-e 
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1/ ^ «i: ^ a Mm^ffl V ^ -5 C <!: "C. OnpT:/ o 5^ T - -tfT'^ftf^ tlU I ^ife^ 
^ t c /j: S c i (i HJ e -C' ^ S o 

I l^^ns:^m;6<^i ^ OmpT:^ d ^ T - -t? {± d n ^ OSP&CD T i 7 Bfe® m# 



wo 00/52193 PCT/JPOO/01309 

(1) mmm^j:z/mr^ 

^MThermo Sequenase fluorescent labelled primer cycle sequencing kit wi 
th 7-deaza dGTP^fflV^T7 r /U-7i/Ta:iS!A. L. F. DNA Sequencer lzJ:i0^mL 

o $"J|5S^^{CJ:SDNA®tUSfr{i500~2000U/ml-e2^rBlS^S$-ti-/co ^5X5 VM 
;t£g©DNA^ffil>T30/tl^i&?ge4'T-^f-3/Co SlE^aif. S^&^^y "7 r 

jD;t.TlSm:^o Tifu-x^'jl'mm.^W]m^<y y r -{c{iTAE/< -y 7 t -(40inM 
Tris-i^^, ImM EDTA)<^-ffil^/Co iacl&filOO^^VU h T-30^~18f Pb^^To /"Co ^VKi 
ji^v^-^A^a $ K7K^?^T-^feL/cf^{::^^^i.^MSirLTDNA^<> K^^fiiLA: 
o T:^a -5 DNAifn-OA^ $ K^t>-^XO. 8. 2. OX(w/v)^ffl 

gfi^<DDNA^<> K^rtUaiL. S^@i§ti^©SUPREC-01^fflV^-ry;^*>^DNA^^^^^j 

y 7 r -(lOmM Tris-HCl(pH8. 0), ImM EDTA) izmm LtZo ^ ^ ¥- -> 3 ^SCWi 

m#mtMoLigation high^m^xm^<DRm>mm^X'i6v. so^^fzitim^ 

J^i^^ffntzc PCRtt^#$&*t®iOK0D Dash*5l,>tiK0D DNA polymerase ^ffl I. ^X 
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ALA:JM109^^u y h-fe;Ui LT^ffl LfZo mn^mWiiT' h ^ 

( 2 ) OmpT-:/ D 7^ y - -tf^^^gtt® SH^ 

0. ICTriton X-100^^tr50mM U >^:^ h U O A(pH6. 0)40;/ l{Clnig/ralO:5'*-r 7 

LTSfB<&§fli&Ly::o SJS(i25T;T1055-FBl^T<.^ IN HCl 5/z l^jOn^T^fS^^ 
jhLfco SlSfS^lOOOOxg^ 2^F^j^.i:>^gtLT±^^^lHllRL. 2 O/zl^&HPLC 
t-'§^L^ :^t^L/wo HPLC^tfrtiYMC PROTEIN RP:^5A^ffll^, ^^AM40'C. 
oftiSlral/min-eff o /Co 3^mo, 1% h V y JU^ a@^^^^i;l05KT-tr h— h 'J >'I/-e 

yy^^^ h {c«fc <9^di*(f o /Co 220nm©®iJK^^Ji.rS' - 

KOYGGFLR^^tbL;to CORl&^#T. 25'X: I'^f^'^ ^ J A^y ^ 
>A litzmol>£tU»TL/-cB#OOinpT-/a7^T-4frgtt<£- 1 unit<i: \^fZo 

( 3 ) SDS-^v ^)T^^))\^Tx ^m^ffm 

SDS-4? U T U ^UT 5 KSM^^l&tiyVUjCT^^' n:y:M®16XWide-PAGEnjini. ^ 
gj,^ < 7 ^ _ {- ^ ^ :j ^tMOTricine^lft/ < y 7 r - n ^^=-a v - :^ - {c 7 p 

OmpTT^aT^T— ifiJ'^^N-^g^Sr^tff-rS^^^^j^^^tnsV^o ) 2XSDS-P 

U U -T > h y yl/-R-250^^ti ^fe^ST'^fe L /io 
(4) i*A<*©SiS[ 

^ife^MSKPRX, PKX. PRhANP. PEhCT. RShANP. RXhANP, PRRXA, PRR-4X, PRR-6X:fe J; 
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PRX. PKX, PRhANP, PRhCT. RShANP. RXhANP. PRRXA. PRR-4X, PRR-6X:fe J; CKRShANPR^ 

(0. 5»;(w/v)0§i+X. lS;(w/v) hVzfhy. 0. 5%m<ti- h 'J «>X.)400nil^ffil.^ 
TST-C. IBfe. 150rpm-eiglHH^#L/-Co MB> GOOOXg. lO^JfalM^ilx^llitw 

:^->7K^»n;iT30ral<!;LT> rc. 25000xg, 155^raml:^53•M L> ±m^mmt 
Xitmm^ (mXm ^HiKL/Co ^^>{C30ml®50mM Tris-HCl(pH8. 0),5iiiM EDT 
h,l% Triton X-100{C!1^LT4°C. 25000xg, 15^fmm'(^^mz X O itm^^^tz 
o C®«tl!:^3Oml0JBfe'f ;t>7KT!g®^. 4°C. 25000 xg, 15^mm>0>^^tX 
tk^=^m>^Ltzo cntcflJfei'7j->7k<£-^]!jDLT1.5inli/j:-S<fc-5*cL. !l^m4r 
. 10000 X g. 30^F^iti6^)||-#-5 Zttcj^fo ztl^^?#T. S^Ill^f^*,^ ^) L 
-C. OD,6o=100*/c{iOD6oo=200i/j:^J;-^>{cfl^&^;f>7KT-M^ML. C©J; 

(5) OmpT>''a-rT— IfSJS 

PRX. PKX, PRhANP, PRhCT, PRRXA, PRR-4Xfe J: c;PRR-6X^»® t L TOmpT^ a -f T 
—'^'Rm^}k(^^-Dizff'^tz^ 10M^^20;til{ClMU yMi- h 'J -i^ACpHT.O) 2. 5 
/zK ^Jia50mmmk2 fil^mA.. B4^^ >^^°^KitAi*(OD66o=100)10/zl<&^ 
inLTx S^Af^^^S^LfCo cntCTK^lO. 5A^13!lP;t. 4units/nil(^c/f LPRR-4X 
©Ji-&{Cfi20units/mU PRR-6XOii^(c:ttlunits/nil)O0mpT->^D7^T--lf 5 1 
^^^D LTS;&#&S50 fi IXRJt^^mit^ L y::o Sie:^tt25iC-e30^F^^ ^tt60 

PRX, PKX, PRRXA. PRR-4Xfc J: 0qPRR-6X<&SK <h L TOmpT:/ ay^T—iftKP^^ L T 

v^T.—ifRa&mizmmcDmffi^m^ 4mm^^imLx^jt^^i^±L^ looooxg, 2 

ii^fS^'t^^nLX±mm20nl^tili50/:il^nC PROTEIN RP?57 -7 AJw^L^o HP 
LCtt;<7 7 ASjS40'C> ^gjilml/minT?Toy;:o 16^mo. 1% h U 7.>U;i-ng^g?;&# 
tr30-50XT-t h-hU;U©';-T^57=^^ Ji> h{Ci:f9}^{±i<&m^> 214nni©lgi 
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RShANP*5J:af8XhANP^»g<!: LTOmpT^nT^r— lfSCv^<^5:® J: -9 ^::^To 
10M^^20//l(c:lMU >M-^ h U -i^ A (pH7. 0) 2.5;tzl. <i; D^'SOmMEDTA 2 ;czl<&jp 

m^^ >^<i^ nmxwm,,, =200)5 ni^maLx^ mAi^^mmitzo c 

4t{w7K^15. 5//liJP;i^ lOunits/ml OmpT 5 Ml^m}jaLXKJtMm50fill:l^f& 
^mPla L tZo MJCza* «37"C-ei20^FB^^7 o fco 

RShANPfc J;iyfRShANPR^Sa<b L-C0mpT:fa7^T—if^!t^^}k(DXr> izn-ofz 
o 10M;^^8/il{clMU h U -^ACpHT-O) 1.0//ls =t O'SOmMEDTA O.Sjul^ 

ImA.^ ife^^ >^-?i^aMAi*(OD6 6o=100)4/zl^»L-C. i=tA<*^^l?L^o 
c:nic:7K^4. 2i£zlSn;i> 20units/inl OmpT 2;u l<£:^3!ia LTSfS?Sfl:20x/ l-eSJt^ 
L tzo nmumii25VX'Q0iii-mrf o /co 

PRhANP. RShANP. RXhANPfcct O^RShANPR^SK t L XOmpTf ay^T—ift L 
xmihntz^-:^^ K®#j|f J: iyf^M;£-OT®^f*THPLC{c J; 0 ^f o OmpT^ 

n7"T--tfKcE;^{c«©i2«g^^. mm.m^mimLx^jt^^w±L. looooxg 

> 2ii^m^'L-^MLX±mm0fJtltfzl,i50fjLl=^mC A-302 0DS;<7 ^ A {c^ L 
HPLCti:<7 5 ASS40X:> Miilinl/inin-eff -p jto 15:^F^0. IX h U yjVilrumk^ 
^t;21. 5-32XT-fe h - h U^L-® U-Tt^^'^f^^ jc> h tc<k «9 ^tt5?-fT<'^ 214nni 

( 6 ) h^<DmmT 5 y ^(Dmsr 

>1^--477A-120A* A:«PR0CISE492^fflV>5T ^ 7 ^^S^f >to 

ij 
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>^N*^'H(ye-galll7S4H)<i: t .h K-1(GLP-1[G 

Krt{C??^t^SOfflpTyD7^T-if'13[J»rS15&-8LyRiRHHG- (E^iJH-^ : 1) 
^-BLYRXHHG- : 2) (X{±20a^OT ^ y g?®l3S:^m5^^f-o 

ti'T^-VfcSmtyili'^tt-RLYRAHHG-iniSo X-^^L/cjH^:?' >^-?^^PEX 

itPMtt£^o )^i^^L. OmpTzru-T^T—^'izX^^WrK'^^^Xmwi-t^ZtlZ 

( 1 ) X-r y 1 : pG117S4HE6GLP-l©:^||(E! 1 ) 

iJ^m-^^ y^<^m.(D^) >^-lfP^{c}¥A$n/cpG117S4HR6GLP-l^i^^LfCo =111 

mz^tz^ ^ T)V^- >-t;1/^^ yun^mirhT I J IKiE^iiR 6 1 

^3- K-#-^R 6'^J5gDNAiByiJ(01#M)^pG117S4HGP (#ga5p9-296000#flS) <0 
StuISBfejcltAL. pG117S4ffli6GLP-l<£-<i^L/::o ^i:*>\ 13 1 lc:fel^T;S-galll 
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(2) 7.7^y:/2: pG117S4BompRHKR©;g|^ (|2I2) 

T*-:^t*J:-5{-5felSL/::o pG117S4HR6GLP-l^Nsi I:tectDfBind IIlTtU^LT^f 
?,tLS3.2kbp®»fn-(»fit 1). pG117S4HR6GLP-l^BamH I*5j:c;Hind IIITtOSff 

-e*> s T;u+'-r- >-t;u^:^ y^n=^m-t^T i j ^SEmi (ia2#^)^ :3 - k 

-^^XA^m^kmzmm^W^X.^ pG117S4HoiapRHKR<&«^ L^o 

(3) Xr-y-/3: pG117S4HoiDpRHPR©;^|| (1^3) 

pG117S4Honip8HKR {c:<fc ^^^511!-^^ >^^.^a®GLP-lCG]ON7^MJ©jaf>f 

{ciB^n^u 'jy-T)\^^-ym)^m (1I4 (cfc^.^Tl52{iRa'l53{4{c^a^) 

tiOmpT-;/ n 7" T — tf"{c J: S tOIBr^^f j" ^i^ibZ. <Dg4^ jJ^ >/ •? ^i^rOmpT:/ n T 

OmpT-/o7^T-Hf{:iJ:-5tU®r<&^t:)-^il^cfc^lcL/Co 'T'^ Y-7-Pl:5' -GACT 
CAGATCTTCCTGAGGCCGAT-3' (ifij^ij^^ : 3 ) ^'J:U^P2:5' -AAAGGTACCTTCCGCATGCCG 
CGGATGTCGAGAAGG-3' : 4 ) ^^-^SfeL^ pG117S4HoinpRHKE. <&I^M<i: LT 

PCR^frl.^ 0.1 kbp0DNA»rn-^li^t/co ^^n/::DNA»rM-^Bgl Il:teJ:afSph 
I-e^3gLA:m(»r>T'3)> pG117S4HompRHKE^Bgl Il*5j:0fHind III-etBWf LT^i 
t>nS3.2kbp<0»r;T-(»T>t-4)<>:pG117S4HompRHKR^Sph I;feJ;c;qBind IW^XmL 
-r»5>tLS0. 2kbpO»r>7-(Wf>t-5) Ki^m LpG117S4HompRHPR^:^^ L tZo pG117S4H 
oinpRHPRIC«k *9 3- K^nSil!^^ >^n°^«PR(D^T ^ ^ ^iB3?iJ^EI4{3^ L/Co 

(4) X7^«yy4: pG117ompPRX©:g|^(E|5) 

pG117S4HonipRHPE{CJ: «9 3- K^nSIiil-^:^ >/N°^'SPRO0mpT>''a7^T— iftU 
»fa5{ar-RLYR i BHHG-^-RLYRXHflG-(Xli20a^OT 5 J W)^^^LtZo C®^^ 
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{iP3:5* -ACCCCAGGCnTACACTTTA-3' iP4X:5' -CCGGATCCGTGATGNNNGCGATACAGGCG-3' 

>-e(iAAC> n>r >^?«CAG^ >r V n>r v >-e(iGAT. fx^i) >T«CGG. 7 a.— 
— >T«GAA^ h U h 7 r >T«CCAs ^ >-??{iCATx 'j i/ >T? 

(iGCC. -ir U >-e{iAGA. X U>j-Ji>7?«GGT> '>X-r-r > 7? «GCA. ^o v>i?ti 
GTA. TX/N°5^'>-r(iGTT. iJ'*;!/^ 5 >-e{±CTG. TX/n°5 4= >®?-??«GTC. i/yb 
^J' ^ >M-e{iTTC. U >T'{iTTT. T;U4='->r'(iACG. b Xf- >-^tiATG)^ 
ffl^-^/Co #t>tl/iPCR^«^<£'PvuI*>c};C;^BamHIT'?^'fbLTO. 3kbp©60f>t(»rJt6)^ 
ntzo ^t>{C. ^M<i:LTpG117S4HompRHPR^-7^^'r^-{C{iP5:5'-ACGGATCCGGT 
TCCCCTTATCGACATCCG-3' iP6:5' -TTGCGCATTCACAGTTCTCC-3' ^ffl^.^TPCR^^TV^ 
lit>n/cPCR^«^<&BainHI*5cfcO'HindIII{c J; ^) y^^b LO. 2kbpOi^K-(|frn-7)^f#/c 
o Ztli^m^G. lilfK-7fcJ:J>*pG117S4HonipRHPR^PvuIfccfcCfHindIIIT7i'fbLT?# 

^> n/cs. okbp©©r>r mm) ^ ^ a > l > mmMM^n -^tz^ n^titz 

Ctlt»07^^X ; K^pG117ompPRX(X«20«^®T ^ J m(OlX^mZK-^^^-t i> 
o '^il^ilST^ — >fc^^L/'cfc©{d:pG117ompPRA<i::'d:-^o )iL/c(ilI5)o 

:^M®-CpG117ompPRX^^^$-ti-Siife-^:S' >^n':?MPRX (EI6)tti+A<*<b LT 
^^$n> :^!»a*<0iDpT-/D7^T--lf^^SLTV^Sji^{c:{if#t»tL/:i$*A<*:^ 

S a6 {c pGl 17ompPRX^0rapT:/ n 7^ T - -tf ^ti;^)lM^-e * -S W31 10 H25^3^Mfe 
SI L T. ili^^ >/ ^ SPRX^t* A#: i L TP^ L /io 

^Mg>J2 *tS!0mpT:/o7^T-4f:^a®igiS 
Jm.S0iBpT:s^o-rT--fe:^IS^'fSA:J6lc0mpT":^nxT--if^iiy^X ^ K^A 
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(1) X7^>y^l: p0nipnc®1i^(l2I7) 

pOoipnc©<i^^?f-o;feo OnipT>^a7^T— ifit^E^^^t;-:/*^;^^ KpGP501(Sugi 
mura, K. Biochem. Biophys. Res. Commun. 153: 753-759, 1988 #M)fi?l5©0mp 

JJjJClac^a ^ - -T^{cEcoRI^JISPma?fe<&^A-#- S {cpG117S4HoinpR 
HPR^I^M iLTT'^^rv - iCP7 : 5' -GCGGGTGnGGCGGGTGTCG-3' . P8 : 5' -TGAAHCT 
TCCTGTGTGAAATTGTTAT-3- ^m^^TPCR^u-^tZo U ^n^cPCR^#|^EcoRIfc J:0'A 
lwNI-trm'ffcLX0.5kbpc7)8frit(©fitlO)^#/Co iff>T-10fcJ:o'pG117 
S4HompRHPR<£-AlwNI*5ct ?/SalIT-/i<b Lxmi^tltz2. SkbpCOKriT-CSlTitll)^ ^ -< 
y- V- 3 > LT. pOmpTTc^tilg L fco 

(2) X7^>y-/2: pOmpTTcBO^^ (gl8) 

mmShommmm 29-6I, 1991gJII»/3l)®-pt.iaT{::^«f'52^OM^p0mpT 
Tc^c^f ^ZtizLtzo ®SDgB^iJ*> bOmpiy n x T - -IriHIRgiJ&M^ -ecDEg||t<& 
gigSicf S o (2)fe¥§l*&gPfi!:*^ b OmpT":^ n 7^ T - -fe'aiR^ST $ y mRNA 

©22>:m>t Jc*; V'' T RTtlJ^i r ^ ;^ 7^ A :fo J: cf /u- L nsr v > j: {cJls^ 

3f^t-6o ®®3fe^{Cj:|9pOmpncB(SI8)<£-. ©©^Mtc^ <9pOnipncC(EI9)^1i 
^ L fcmtcQiJ J; C/(D©af^^ff o /::pOnipTTcE(iaiO) L/io 

L tzvOmpncBcomm (EI8) iiJilTO J: -5 fc^r o 
pOmpnc^HincII*> J;OfMfeI-er^'fb LXl. 0kbpO»fJt(»rK-12) ipOmpTTc^EcoRI 
*5 J; 0fMfel7?m>fk L T2. 9kbp®»T>T-(»rJtl3) ^f#A:o 
a)©®:H^-r-5feJ6{Cp0iiipnc^i^Mi LTT'^ v-{cP9:5* -TGAATTCAAAATG 
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CGGGCGAAACTGCTGGG-3' . P10:5' -TGCCGAGGATGACGATGAGC-S' *ffll>TPCB^?f l\ 
^it,tl^tPCRMt^<&EcoRI*5J;afflincII•e?^<bLfc^. ^^ihntiO. 2kbp(Dmnm 

(3) X7^y:/"3: pOinpTTcC®:^il(E|9) 

(D©a:m<& t A:pOmpncC©:g|^^OTo<k o izrf-^tzo 

pOmpTTc^EcoRIiJ J: O'Sall-^rmb L T 1. 3khp<Dm)^ Cm^lb} t AlwNI^J J; a*Sal 
I-ef^'fb LT2. 3kbpOSfrK-(^m6)^^#/c, 

©©g^f^^-^- ^ /c36 {CpOmpTTc^^M tLXZf^^-?- fdPll : 5' -CTATCGTCGCCG 
CACTTATG-3' . P12:5' -TGAATTCTTCCTGTCTGTAAnTTTATCCGCTCACAAn-3' ^ffll^TPC 
R<&^T^.^ f#t.n^PCRM#j^EcoRI*5<J;(yfAlwNlT'yi'fl:L. Ii?>n/-c0. SkbpCDIK^t 
(iffm7)<i:»Tm5*JJ;Ut»fK-16^7-ry-'>3 >LT. pOmpTTcC^i^mL/Co 

(4) X7^'y^4: pOmpTTcE®1t^(^10) 

OmpT ^ a 7^ T - -^(O^mM^m^ ^fzi6 {c®fc J: C/©® 5jt^<£: L ^cpOmpHcE© 

pOmpTTcB^EcoRIfc J;OfSalIT'?^<b LT^i tlfc 1. 3kbp©^)t(»ritl8) «bpOmpT 
TcC^EcoRIfc J; OfSall-eMYb LT?# t,tlfc2. 8kbp©I^K-(ffif;T-19)^^ ¥- g 
>LTx pOmpTTcE^*illL;^ro 

(5) :^7^«y-:/:5|fM0mpT:^cr7^T— tf;^SO^M 

i|t»iipTy u 7^ T-Hf as^^f 5 JCp0mpTTcE^:^J^MW3110*c#A L 0 
W3110/pOmpTTcE®^500iBlH^7^X3i|37;-7^ ,j viOmg/l^^tTLB 

^Wi^mmwi^m^xzix. mm^mmLiZo.mB^ cti^4g/i k,hpo4. 4g/ 

1 KH3PO4. 2.7g/l Na,HP04, 0.2g/l NH4CI. 1. 2g/l (NH4),S04. 4g/l^Si4^x 
. 2g/l MgS04 • 7HiO. 40Bg/l CaCl, • 2HgO. 40mg/l FeSO* • THaO. lOmg/l MnS04 
• nHiO. lOmg/1 AlCl, • 6H,0, 4nig/l CoClt • BHiO, 2mg/l ZnS04 • 7H*0. 2mg/l 
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NajMoO^ • 2H,0, lmg/1 CuCl* • 2H2O, 0. 5ing/l HaBO.. lg/l:/;l/3-x. lOg/1 
^ 'J -fe D lOmg/lT^ h 7 if>r :^ ><^-^ti'^itfe21© A o L 

T37r. uf^mmm^n-ytio mmnj'^. av. eoooxg, l05>PB1i^.l:^^il{cJ; 

^MWSOg^ntZo C(Dffi<$^600iDl©50mMTris-HCl(pH7. 5)T-MjS. 4°C. 6000X 
g. 105>FBm^C^:^gi{cJ:^)®^*^ISlJjXL/io SSc®Jifp<&i^«3igL/::^. 600ml 
OSOmMTris-HCKpHT. 5) IzMM LT v >' h > r/- ij > J: ®(4:5S5f' L fco Z<D 
mWmm'S:^'C^ lOOOxg, 105>FB^i^vCN5^giLT^f5^i^^LT?K#?S^ls|itKL 
^>^i^^(DmWm^4V^ 36000xg. 40:»PaTOllx5Jj§iLT»^lplJKL> 150 
ml®50mMTris-HCl(pH7. 5)-eM®. ^$4^^ 36000xg, iO^m^'b^iLfZo ^ 
'htltzitm(D ^CDQ^a>lizO. IXsalcosyl^^trSOfflMTris-BCKpHT. 5)^120ml^ 

^jD. mmL-ciov. immmmLtzo mmm. cn^4°c. seoooxg, Ao^^mm 

'O^^m L TztliS^lllJR L . $ t) {CO. IXTriton X-IOO. 5mMEDTA<£:^tr50mMTris-HCl 
(pH7.5)120nilT!^Sx mUX'imfBmmLfZo :itl^4V^ SeOOOxg, AOMm'C^ 

Z(DmmmmShmml^O. l^Irlton X-100^=&50raMTris-HCl(pH7. 5)(Pmztl 
^^<yy7- kt-t^o )-^¥^«'fbL3t'0-!f $ >J>-tr7r D-x6B;t7 5A (<D1 
2iBinX 70mm, 8ml) *cM3i4ml/iDinTT:/-7^ L/c^jc80ml©/<y 7 r — AT'^^L 
3to ^tb(i0.3MNaCl<£-^i6vN'^y A-C^t^.^^ liil^^l0ml-ro:^3lL> ±Sm^ 

^ntzo 

16XSDS-PAGE<£-ff i^-T-^S C <!:;6<fit|g^ nfc^5liI5^^ffii!^0nipT^p t^T 
—^^aa t LfCo Coomassie Plus Protein Assay Reagent (PIEECEal^)^^^,^T 

MS*«IJ^L:fc^m> 12 0 Aig/mll?abo;to ^/i^ JJVy^ VA^SSi 
L TOmpT >^ o 7: T — fe'Stt^ftd^ L ArlSm. 40uni ts/mlT'* 

^SSg>J3 OmpT-/o7^T— tf{wJ;^PRXCDtU»r 

OmpT^a7^T---lf{cJ;«)^»r$tLSait^i^oE4lc^LA:S!li'^:J'>/'f^@PE 
<D+m (N^}&Nt.l4m) OT^ y^'vSg|>&^AL/cPRX(06)^ffll^T. Omp 
T-:/'o7^T— ^{c j: ^9i2J»r$n5*^^•5*^^^i^f L/To PRX^pH7. O-emSlOmpTT^ 
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OT^T— tf:^p^^ffll.^T25''C. SOU^mRJt^^itfZo Mf^Kfti^Wi. SDS-PAGE(C J: fr) 

o -r T — If ^j!ra«+-C^ L /iZo 

PED*5 ct Of PRE-e (iOmpiy □ x T - Hf {c J; 5 ^m7i)<^ ^» n o /c (gill U - >D 
*J.^O'E)o . L*^L. PRD:te<ka^PREJ£^:^1.T•{iOmpT^axT--l^{::J;^^8ff*^'5ie$ 

L /cOmpT >^ o 7^ T - -ifm^&^mi iZTjki-o 

Ml. OmpT-/oxT--tflcJ:5l!ll^:^ >^-?^.MPRX©tU»fSi5'& 
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PRE 



LYREHBGSG 



(iB3^iJ#-^ : 32) 
Cmm^- : 33) 
(mm^ : 34) 
(iB^'J#-^ : 35) 



PRK 



LYR i KHHGSG 



PRR 



LYR i RHHGSG 



PRH 



LYR i HHHGSG 



W.mtm^^ >'/^'^®PRX©N5^^*^^>138#gCDa^ •>>*^^, 

146#B CD r U V > t -e^:^ L tZo 

?R?-eii-n-X'<DmWx limine -ELR i LYRPHHG--e®-Kl©T©'^A<^t)n/c 
o L*^ LPRD, PRE*J J;a'PRPJa^cDil:TT-R i X-CDtDi?;6<^.a6 ^tl/cC^Do £i± 

OmpT^^aT^T— K^Oi?gl5fir0- I^CDJ^S^T $ y ®?;i>'U ^> + 1 

t^-t- 5 A:to{Clfe'^> ^/N- i7 ®PRX(D-RLYRXHHG-<^-RLYKXHHG--\'^m L tzPU^ffM 

h>^MA,fio T^^>,-feU >{illJte^J3-Z?Jt^6«Ji§V^^»r^-e*oA:©-ec:n 
^ n/<£^> o /c tz i6PKDfc J; C/PKE-e ^m\zm^ tl^Jll -5 *^^^l^f-r 5 



(1) X-ry^l: pG117ompPKX©«|||(lI12) 
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m^^>^<^n?n (X{iA,S,K,R.D*>ckO'E) (|gI13)^n- K-r-S-:^^ X ^ KpG 
llTompPKX aiU. S, K. R, D*J J: Z/E) (EI12) itKrFiZ7f:-t:fj-^'CYfM L tio 
-RLYRXHBG-:*> ^>-RLYnHHG- (XttA. S. K. R, D*J J: O'E) ^®^^«PCRtc ^lon-ofz 

O 

5 mMt frpGllTompPRA^ pGllTompPRS^ pGllTompPRKs pG117ompPRR> pG117omp 
PRDfc J;C>' pGllTorapPRE^^ffl Lfzo ttz^ Zf'y ^-^-t LTP3:5' -ACCCCAGGCH 
TACACTTTA-3' iP13X:5' -aGGATCCGTGATGNNNTTTATACAGGCG-3' (NNN : mm.i)<v£ino 
mpPRAOli-^(C(d: AGC> pGllTompPRS ©^^{C(±AGA. pG117ompPRK®^.^{c:«iTTT 
^ pG117ompPRR®li^{C{iACGx pG117ompPRDCDi#'^{::{iGTC> pG117onipPRECDii^ 
10 {C^iTTC)<£rffll^TPCR<&^f-^^wo ^# ^n/-cPCRM1^^PvuI*J<fcUfBamHlT7i'fb LT 
?# t>n/cO. 3kbp©©rjT-(»r>Tr20) <i:pG117ompPRR^BamHI*5ckOfSalI-C=m<b LXit t> 
n^iO. lkbpOl^jt(ir>T-21)-e LTpG117oinpPRR<^PvuIfcJ:CJfSalI-em'fbMmt>tl. 
^3. lkbp®®fM-(®fJt22)<&7'fy- V3 >LrJ^K^^<£-fTo/;:o ^#t>tL7t^^' 

(2) :^7^y-:f2:m^^>^<^n?u(Dmm 

20 ;*Cfli®T'pG117ompPKX<&^^$-li-^<hM4'^^ >/N°^KPKX(Ig|13) {ii=tA<*:<h L 
^ tl> :k:mmmmpT Zfaf-r- •fe'^&.^P L T V ^ {i^i b> n/ci* Ai*: 

^^^-e^^ L ^' irOmpT:/ n T - -if .k -5 tU®r t:^- -5 o C C ti^iS 
e « fzmzvGinompPU^OmpT-:/ a 7- T— if Xm:Kmmm-Cib SW3110 M25-^B® 

25 

mMM 5 OmpT^D7^T--i^'{^J:aPKXO^if 
illl^:^' >/^'^KPa(S13);^>^'(kpT^D^T-■tf{cJ:^?-^^t^*^'S;6^<h'•9;i^^{co 

PKX^pH7. OT-ift^OmpT^/'nT^T— ^f:^S^ffll^X25•C> SO^Fa^MfS^-li-^o C 
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xT— tf{Cck-5-^»f*^^^>tL/c(^14L/->KA:tec);afKS)o — ;5F> PKD*5<J:?/PKET' 
ttOmpT^ n 7^ T if J; StU»r*<^.ii> e> n^j:;{)> ^ (1114 U - >KDfc J: O^KE), 
^ h>ic^ tO»TS|5&®|^^^-^S/::to{cHPLC{CJ;«50mpT7'D-rT-4fSJo^O'< 

OmpT:/n 7^T--if ic J; St?JlllT;6<5ilS^n/cPKK, PKR. PKAfccka'PKST-K i X-OtO 
m OmpT^a-f-T— i^'{C<kSj|fe-&^ >/^°i>SPKX<DtO»lf«B& 



15 



20 



PKX 








PKA 


LYK i AHHGSG 


(I2?|J#-^ : 


38) 


PKS 


LYK ir SHHGSG 


(iS^iJS-^ : 


39) 


PKK 


LYK i KHHGSG 




40) 


PKR 


LYK ; RHHGSG 


(.m^rn^ : 


41) 


PKD 


LYKDHHGSG 




42) 


PKE 


LYKEHHGSG 


(IB^iJS^: 


43) 



iB3?iJ ^ >^ i> MPKXCDN5^^;^>^ t» 138# g © o f, 

"i^t-yX^ ^ife^3:feJ;C/5©^^;6>t,^ OmpTy p t^T— fe*©tOt@flSI5{i{i:^Ste 
T ^ y M^©^-&(-RR-. -RK-, -KR-fc^c;-KK-)cD^^<j ihir^ m^ikT i J 

(-RX-,-KX-) ^>#^£t- SCi^m^-^/f tfco izttL\im!^T^jm. 
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tzm^^ >^<^m.<D^m^^^ KSP^^^fe©^:/^ Ktcg^L/ci^-^^ ^-fltf-^ 

ai^t h U -^AttliJ^^T^f- K) ^IBLfcill'&rJ' >/N°i:''ttPRhANP(EI16)*><t 
C^iCTCG] (t h;^>'Uv' h-VfjIKf*) ^leLfcil!'^^ >/<^KPRhCT(018)^fP 
^ L X OmpT-:^ a> T — If <b $ -Ur T a -hANPfc i O'hCT [G] ibmih-^t ?>A^t'^ *^ 

>/N°^@PRhANP<0^^:/5 X 5 KpG117ompPRhANP*J J:Ofli!b-^^ 
PRhCT0^3^ X 5 KpG117ompPRhCT«pG117ompPRR(gI5) ^ffl I* ^T^i^ L 1* 

^rJ' >/<?^®PRhANPfcJ;C/ill^:J' >^N°i^!aPRhCT®l^ili«OT®3X7" ;y ^(c 

25 

(1) y T/l : pG117ompPRhANP©«i^(Ell5) 

Hk-^:^ >/n"^^®PR (Ei4)<^>N*^*^^>l40SB®T/^^— VICl^tifTa-hANP^r 
SSL/::ili^:5' y/N'i5^gPRhANP(Ell6)0^^y v X $ KpGlHompPRhANP^^^ t^-c 
o pGHa97SII(Mffl?Sll: imm^m^tLfz^mrS^^f^f-h'^^izmir^ 
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CTCCGCCTGTATCGCAGCCTGCGGAGATCCAGCTG-3' ,hP15:5' -CTGAGTCGACTCAGTACCGG-3' ^ 
ffl^-^TPCR^^f o/Co mihrifzFCRmm^MML. SacIfcJ;0'SalIT-?i{kLT^#^> 
tltzQ. lkbpCD»f>T-(»TJt23) t pG117ompPRR<l-SacI J: t/SallTr?g>fb L T^t tiy^S 
.4kbp©»r>T-(©rit24)^7-ry-i/3 >LT. mnmmLfZo hihtlfz^i^a- 

^ K^pG117oinpPRhANP,i: L/Co 
(2) X5^y •>^2:pG117ompPRhCT©!|i||(EI17) 

ife'^rJ' >/>'i>MPR (E14)©N5f?S!S;6^t>140#eOT;I/^^>{Ci^»tThCt[G]<£-iS 
Lfcife-^i' >^N"i^KPRhCT(E118)CD^^-:/v;^ ^ KpG117ompPRhCT^1i^L/Co pG 
97S4DhCT[G]R4(Yabuta, M. . Suzuki. Y. and Ohsuye, K. Appl. Microbiol. Bio 
technol. 42: 703-708, 1995#fiS)<£:i&M<!: LT. ^-{CP16:5' -GCGGAGCTC 

CGCCTGTATCGCTGTGGTAACCTGAGCACCTG-3' <i:P17:5' -CTGAGTCXJACTTAGCCCGGG-3' 

fzO. lkbp®^Jt(»f>T-25)<bpG117oiBpPRR^SacIfc<J:OfSalI-?r?^'fbLT#^>n:fe3, 4 

kbp©»TH-(ir>T-26)<^5'ry-v'9 >LT> mm^mttzo n^flfz^^u-y 

K^pG117ompPRhCTi l^fZo 

( 3 ) «y ■:^3:il!!l-^:^ >/'?^'®PRhANP*i«J;Ofil!^^ ®PRhCT®|^M 
fF^ L /cpG117ompPRhANP*3 J; U^pGl nompPRhCT^OmpTT' o 5^ T - •t?:^ffi:;'^J3i® 
^13110 M25'Nj^«fe^L. it5^^>/N°^M^ffi^{'^SiLfCo c:tit»© 
S^^^S^N fi!ll^:^>^<:^SPRhANP(^16)*5J;C;Sjl^:57>/N'i5^SPRha (III18) 

mMmi OmpT:/ a 7" T — If'JC i; 6 PRhANPfc J; t>'PRhCT©^ifr 
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PRhANP:foJ:C;PRhCT^pH7. OT'^S^^OmpTT^PT^T— tr"Mia^fflV^T25*C. 30^m 

(OW^-^ {C fel ^ T OmpT xiT-T- -^MW^M ti-tr OmpT:/ uy-T- -if ^Jp L 

PRhANP«OmpT>^nxT--if{Cj:fr)i3]»f$tl3t(Ejl9lx->a-hANP)A<s PRhCT 
{iOmpT>^n7"T— ^f{wcfc^9^iT$tln^*^-5/c(liI19U->hCT) o 
^ t>{-. PRhANPCD^J]ifgj5{a©|ql^<&^^/cfe{cHPLC{c J; <90rapT^n v^T--{fS 

&;&<->Xf^-r >-T:ab-5>PRC«:*:^^{cJ:^t)!]ifr;i)<nJtfeT?^-^/-c;&-^\ hCT[G]CDit-^ 

pGRShANP^^^vX ^ K(lll20)©n- K-T-Siil^^ >/N°i^KRShANP(EI21){i 

U >75;-*^ft'LTa-hANP;6<i^jfe^nyiil*'&r^'>^^•:?®T-*So ^^Bfl^ttOmpT 
a T- T - -^(D^^^^fj 0 ^Wr^M'^ KRShANP;i»<OinpT-:/' n 5^ T — if JC J; 
«9 U >:^-iB^iJ«>T;U4^^><i:a-hANP®Np^)^T ^ y^-fe'J >©Pa^. -r^J::b-^T 
;P4^j=.>—fe i; >FBTetO»f$tlS C i^mttS L^Co il!^^ >/N-^®RShANP^OT 
©2>^7^ J: ^> ISM L 

( 1 ) •/ 1 : pGRShANPO^^(^20) 
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pGH a 97SII \t -gal97S t a -hANPO 84^ 9y^<^ -f^Xl K^hLTl'P 

^N°^®(RShANP)^|^3p-r X ^ KpGRShANP^OT® J: ^ izmmttzo 

pGHa 97SII^j^M{C^ T'^ v-P18 : 5' -TACGATGCGCAATTCCGTAGCCTGCGG-3' *J 
ck O^PIQ : 5' -TGCCTGACTGCGTTAGCAAnTAACTGTGAT-3' ^m^^tzPCR^m\ a -hANP 

kbp®PCRM4^5 (P20) ^mfzo 

}kt^rf'7^-^-lz^i^tlfz?CiM^(.?20):^^Zf?21:5' -TTATCGCCACTGGCAGCAGC- 
3'^ffll>r. SOfpGHa97SII^#IM{cLTPCR>£:^fV^. T/U4^^>{Cgg|$ny:: 
•J >;<7-®DNAi2?iJ^#t;l.Okbp©PCRM4^J&?#/-Co C<D1. Okbp PCRM^f^Bgl I 
IfcckU^EcoR Il:7^''fbL> 0.2kbp®DNAIgrM-(iTn-27)<&^gtL/Co -eUTa-hANP 
lT§^:/^Xi KpGHa97SII^Bgl IlfcctCKEcoR ITV^-fb LTtie>n/c3. Okbp©»r 
n-(WTit28) i »fit27^ ^ >^-- V/ 3 > L . pGRShANP^«^ L /^lo 

(2) X-r-y >^2:j|l[-^;5^>/<i'®RShANP®li^ 

:*:J^fi-epGRShANP>&^^$#5 iife-^i' >^N°i^HRShANP(ia21) {ii^A^*:<i: L 

xmm $ n. :^^ffi*^'ompT^ p 7^ T - -if^mm k ^ntz^KW 

^^M-C^M L /c a -eOmpT:/a T^T - -Ir'tc J; a tU^llT^St:^ So d "e C tL^ig 
.{J-S/ci6*CpGRShANP^0mpTyo7"T--tf^^:tI:^M®i^-e*SW3110 M25-Nj^®fe 
^LT^ ife-^:^ >^N"^'®RShANP^f*A<*«!: LTlS^LfCo 

^0fe^J9 OmpTT/uT^T— lf{:iJ:SRShANP©^Uif 

m^^ y^^i7mshkw(.m2m^ih^mfs^^-f^ Ka-hANP©^K^OT®«k 

•5{c:||JfeL:/^o RShANP^pH7.0-e37''C. 2^Fb1 OmpT-T^n-rT-Hf i^JtJ^-ti-^ C 
tl^SDS-PAGElc J; 0 ^tf? L ifeo ■€-©i^^^S24© U- >RS(C^ L OmpTy o 7^ 
T — if *li^*P® ii-^ {i-T^Sn©^-^ « L /-Co C ® fSM*^ t>OmpT"/ o ^ T - 
•^lc<fc5RShANPOiJJWf;6<«t^.$tl/Co t>(c-^»f^feiD[Hl^<&'r'2)/-ci6{cHPLC{c 

4 1 



wo 00^193 



PCT/JP00fl)1309 



fz (RShANP©?f) o ^3T^L/Cc):9{cRShANP{i-AQFRiSLRR--eOrapT7'n7^T- 
;(>^ — SI5T-AQFESLR i R-©^iTt>^tb$ tlTa-hANP(3-28)®i3!jai L tBS^^n 

m. W^^^r—^K^^m^^ >-/N°^MRShANP:fe<fca'RXhANP© 



RXhANP jgjffirggfe 

RShANP QFR i SLRRS (g2^iJ#-§- : 52) 
RRhANP QFR i RLRRS (i2^iJ#-§- : 53) 
RAhANP QFR ULRRS (iS^OS^ : 54) 

RChANP QFR i CLRRS (iB^<J#^ : 55) 



T ^ JmW.mtm^^' >/N°^'®RShANPfei;OfRXhANP© 

HM^Jl 0 iil'^^>/N":J'SEXhANP©liM 

>^<^'!S?^^^%tLfzm^T I y ®g@e^iJ-RLYRXHHG-(X{i20Sm©T 

^yi?)tc*5V^TX*<SMiT^>'®?-e*?»TxvN°-7 4=^>^. ir)\^i^ i yWt^^if>( 

»f;6<5SW,$n/r^i6. CtlH^I^^T ^ y MiS^'J®0mpT7'nT-T-'fe:i3]®fSB&-et> 
PRX <b j^l^ ^i:l3]iT;6<<2». ^ tl <5 J&^ 9 "t* C t L ^io * #OmpT^ n t- T 

--^K^^mm-^Mm^^ >^<^m(DmMf'y l KT'*SpGRShANP(^20)-^. 
Um^mK-t ^ d t ir J: !9 ^ OmpT^ o 7^ T - -tr^^SPfe-AQFR I SLER-<£:-AQFRXLR 
^-a\tT)V^=->, T7->. i^::^7^-r »{cig^Ly::li!ll^:J' >/N-^»RXhANP(X«R 
,A*5cfc 0^0(^123) KpGRXhANP(XtiR,A*5j;0*C)CDli^^<ToA:( 
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m^tZo RXliANP(EI23)Op^{iOT®2|S:Pgc?)X7" y zt^rnXu-^fZo 
(1) : pGRXhANPCD:^^(EI22) 

pGRShANP{C^S<&^A^SC:<b{Ci:«9pGRXhANP®^i^^^To/co il^«b LTpG 
RShANP^ffl l.^. >^^-<v-iLTP3:5' -ACCCCAGGCTTTACACTTTA-3' ch P22X : 5' -TCT 
CCGCAGNNNACGGAATTGCGCATCGTA-3' (NNN \T^ — y ^g|B# K (i AGC> •> X -f > T 
«GCA. T;U4^^>-e{iACG)^ffll^/Co t#t>tl/cPCRm#I*^'S>g6^PCRSi|^!f^m^ 
L A: (PCR^«^29) o t-^M «!: L TpGRShANP^ ■f'y^^-iz «P23X : 5' -CAAHCC 
CTNNNCTGCGGAGATCCAGCTGC-3* (NNN : T ^ ^ >^^l^{c (iGCT. -> X t^-T ^TfiTGC 
, T>'b4^'— >-e{iCGT<i:P24:5* -GCCTGACTGCGTTAGCAATmACTGTGAT-3' ^ffll^TPCR 
^^f^'^. g&^PCR»(PCR^4^30)^mML7to Jai±{Cchf9#t>n/-cPCRM!|^29*J 
«kC>*30^i&M<b LT^v-r^-{cP3:5' -ACCCCAGGCTTTACACTTTA-3' <i:P24:5' -GCCT 
GACTGCGTTAGCAATTTAACTGTGAT-3^fflW^TPCR^?TV^. PCRS^J^HlJR L> Eco®iI 
*5j;a*BglII-em<bLT0. 2kbp©DNAffiT>T-(iTn-31)^#j||L/Co c:®®T>T-31ipGRS 
hANP^EcoRIfc .tafBglll-ey^'fk LT?i t)n/c3. 0kbpCDif>T-(»T>T-32)^^ 

5 K-e^b-SC (»:^Bi^.L^o cnb®^^X^ K^pGRXhANP(Xt«SlL/-cT ^ y 
Mi:S:^^i2lc>[^JE:-r5o m{^T-7->lc^g|L^ct5©ttpGRAhANPinC'5o )i 

( 2 ) X 7" «y 7^2 : B*-^ ^• ^ KRXhANP©PS^ 

:^l©ST-pGRXhANP^^;^$-li--2)<bi!ll^rJ^ >/N°:J^«RXhANP (EI23) tii* Ai*: <b L 
-C^^$ tl. :*:llll*<OinpTy n 7^ T - -b'^^i^ L T ^ S {-m b 

h /::a6 (CpGRXhANP^OmpT-/ a ^ T — tr^ii^^fliS^^T* -5 W3110 1125-nJ^M^ 
^ L T. ils^^ i:^ KRXhANP^i^ A<* <!: L L /Co 
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>/N°^KRShANP(|§I21)cD0inpTya-rT--tf't5®r^&-AQFR I SLRR-^-AQF 

5 ^23)^0mpT:/a7^T— tftpH7. O-CST'C^ 2I^FB^^it>^-a-y:o Ctl^SDS-PAGEtC 
^ «9 ^^-^ L/c^m<l:l2124lC:^-ro 
PRR, PRA*5 i; O'PRC^SK i L B# i Ih1# (CRRhANP, RAhANP^o J: C/RChANP® I 

^-r^fzit> {cHPLCfC 19 OmpT^/" □ x T - -tr'SfB^©^ H t . 

Wi^HL^mSl^TT^LfZo Lfc J; o {CRRhANP. RAhANP*5<J:0'RChANPWV>^"n 

fc-AQFR i XLm-X-Otnplfa^T—k'lz^ iQ ttJKfr^ tltz Z tf}<iyi)^ 0 x Wi'^^ 

V a -r -> >, *J J: t>'T;U^— y-^ a T>'L'+*— >^T;U4=^^ 

^m^J 1 2 ife^^y^-f^MPRRXACDIim 
±56 L J: ^ JCOmpT >^ n x T — ifli T > -X t> L < « U >-X (X«®?tt 

4 4, 
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PRE (iU yh-^-f'f'^^i^\.'C^m^(^&-i1'y^ h i/iS^*-- t^'®N*^117T ^ 
10 yggtcS^-rs^M^ >/N°^'!K(/3-galll7S4H)i t V ^ ^ ym-^-f "f- K-1(G 
LP-l[G])*^^»m^$t^-c^.^5o EI2 ^\z.7fst^n\tm.-^^y^<^'Smo^')ytj 
-^Zff- Kl*|{C#:ii-tS()mpTyo-rT--irtU©TgP{i-QHHGYDAELRLYR i RHHG-O-10 
■fe^^^-m^T i y ^ie?'J-#-^<i:^-&. GYDAELRLYR{c>f^ LTIT i 7 ^-ToT^ — 
^-s^^Lfcil!^:^^ ^/<^!aPRRXA(X{i^irS|5{i{c>c+-#-^T ^ y mo{iS{->ttJ:S 
15 -1. -2, -.-lO-e^^nSo ^/iL. -7{i^<o )^fPtiLT. cn^>®Omp 

a 7^ T — if {c J; S ttJ®r^^M-r S C <h id L /To 
il"^:^' >/N°r^!RPRRXA{iOT©2X7^ -y "/tc J; «9 p$a L fco 

(Xt^v^D pG117ompPRRXACD^||(Il]26, 27, 28. 29) 
20 ill'^ j^' ^ MPRRXA©^^-:/^ X i K {ipGinompPRRXACSife-^ ^ >^ < i> KPRRXA 

o C n ^ 0^g|tlpG117ompPRRicDNAi?^^^A^ 5 C i tc i: *3 ;feo 

^M®^A»-tiPCE*ffll v/co S26lC;^-r J; -5 JC^^^/"^ X ^ KpG117ompPRR-2 
A, pG117oiDpPRR-3Afcc):C;^pG117ompPER-4A^{'^MLA:o ^^<!: LTpG117ompPRE^ 
25 >^5'1' v-{C(iP10: 5' -TGCCGAGGATGACGATGAGC-3' . P25: 5' -GCGGAGCTCCG 

CCTGGCTCGCCGTGATCAC-3' , P26: 5' -GCGGAGCTCCGCGCTTATCGCCGTCATCAC-3' :fe«kC/P 
27: 5'-Ga»AGCTCGCTCT(rrATCGCCGTCATCAC-3'^fflV^/ro P10<?:P25x P10tP26*3j; 
OfP10<hP27©y5 ^-0*§<?»-^:b-fr-e# t>n/::PCR^«l^?I^SacI tKpnI-e?g>fb L 
TO. lkbpCD»T>i-(^>T-33)^#/Co ^ ^>{c. pG117onipPRR^BglIIiSacIlc J; (9 f^-fb 
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IliKpnl-efi-fbLTli ihtltiZ. 2kbp®Sff>T-(»Tit35)^5 -f Y- a > L^ BMfe 

m^m21iz^t^0i^^^:^^y^ i KpG117ompPRE-5A*5J;0' pG117ompPRR-6A 
5 ^f^ML^o i&^tLTpGinompPRR^fflV^. ^^-f v-{w«P10, P28: 5* -CAGA 
TCCATGGTTATGACGCGGAGGCTCGC-3' . *5J:t/P29: 5' -CAGATGCATGCmTGACGCGGCTCTC 

CGC-3' ^m^'fzo P10<bP28*>d:C>'P10<!:P29®:/-7-r-T-O$I^^*)-a-elf t>nfc 
PCRjg^J^NsiliKpnl-erg'fkLTO. lkbp®^jt(iT>Tr36)^|#/Co ^"^{C. pGllTom 
pPRR^NsiIiKpnI{cJ;J9?i'fbt3.4kbp£DifT)T-(^^/t37)^?§A:o CtLt)©r)t36. ir 

h^^mmifz. 

$ ^>{CllI28{c^^ck -9 X i KpG117onipPRR-8A, pG117ompPRR-9A:tecfc 

t>pG117ompPRE-10A ^f^^t/Co »Mi LTpGllTompPRR^ffil^. ^^-f-^-tC 
{iP3: 5' -AC(X;CAGGCmACACnTA-3' P30: 5' -GCGGAGCTCCGCAGCATAACCATGCATCTG- 
15 3', P31: 5'-GCGGAGCTCCGCGTCAGCACCATGCATCTG-3' *>J:0'P32: 5' -GCGGAGCTCCGCG 
TCATAAGCATGCATCTG-3' ^ffll^/Co P3<i:P30. P3<hP31*5J:D^P3<i:P32®y5'r ^- 

(Dm^^t^-^TT'^'hnfzPcmm'^ssici tBgiiix-mitLxo. 2kbp®»f>T-(»rn-38) 

^ntzo t LX. pG117ompPRR^KpnIc!:SacI(cJ: K) mit LO. lkbp©»rjt(^)T*39) 
^?f/Co Ctit>K->t38> Sff>i-39*5c}:apG117ompPRR^BglIIc!:KpnI-e?i'fbL-Ct#t. 
20 ntzd. 2khp<Dm}ir(.&x^W^^^ Y-iyB>L. J^K^SI^^f ^ tz^ # t>n^# 

m29\Z7Ti-t^'O iC^momp?m-U^r^mLtZo mmt LTpG117oinpPRR^ffi<'> 
. zfy^^-iZltPlOtFSZ: 5' -GCGGAGCTCCGCCTGTATGCTCGTCATCAC-3' ^ffll>:fco 
P10«hP33©^^ ^^-(Dm^^ti^^X'^i^ntzPCmm^SaclXMit LTO. Ikbp 
25 CDigf)^■(»fit41)^^i/Co ^ t> f-^ pG117ompPRR^SacIfC J: «5 Mit L3, 4kbpcDfe^M-( 

iiJt42)*f#/::o cnt»»TiTr4K WTm2^'p^Y-'ya>L. i^um^'^n fz 

£t±tc J; ^)fN^ L^^^^7 i KpG117oInpPRRXA^T^Co^.^T*lJ|5S^^Ptfr 
*J<fcC5^m^Agl5cDi^SiE^>J-^^^^TV>. a6^©ili^:J' >/N°^HPRRXA©^^-:^ 
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(XT" >y -f2^m^^ >/N*i?fiPRRfcJ;C;PRRXA©ISM 
:^^STpG117oinpPRR*3 J: a^pGllTompPRRXA^^^^ -d-'2> iib^:5' ^/n'^J'SPRR 

^^if^o ^ CT■^»r^®{:^^/ci6{CpG117ompPRR*5cka*pG117ompPKRXA^0InpT':?' 
□ ^T'-^j'/^jg^^flgg^^-^j-^SWSllO M25-vj^Mfe^LT. Ife-^rJ' >^^°^^KPRR:fo 
J: a'PRRXASri* i L Tl^^ LtZo 

l 3 OmpT-ZoT^T— fc:{cJ;Sill-^:J^ >^N*^KPRR*5j;CFPRRXA®«]©f 
PRRfcck C/PRRXA^pH7. OTlt^OmpTZa t^T — br1ia^ffl^.^-r25°C> SO^Pem 

if/co mMRf^L^ik. SDS-PAGE{C J: 19 ^tlr L /"clSm^S 3 0 tc^-Tc 
PRR-lAliOmpT-:^nT-T— fe'J- J; 0-Wifr$tini;6^o /cO 3 0 V- >-lA)o PRR-1 
AJaA^-e«OmpTyo-rT--tf J;6tU©f*<mS$ti/^*<tO»TtcJ; <9^U^ 9kDa 

^ :i-t?4. QkDaCD^-:^^ K»rJt^^-r'2>^cJ6tc±x!iL/c0mpTyn-rT— fe'^fS 
O^JSy^^HPLCiC'tt L/Co PRR-lAJa^-^'OmpT-:^a T^T — ^ffi^^^Jo^?To /cit-^ 
{Cfe I. irretention time 8.8 min® t°- *<1^tti$ tlfCo ?mi:ikth^nf^Z(D8 
. 8 min® t°- ^ tiN^T 5 y KiE^iJ;G^2^^$ tlTfc «5 . -QMHGYDAELRLYR i RHHG- 

ail'&iJ^ >/N"^'K^0inpTyo7"T--lf tSfS^Hi-Zc^^Jci^tB^tlSB. 8 mintD f 

Retention time 8. 8 min<Dmi f - mmit^mz J; ^ i; ^4. 9kDa©^::^5^ 
K»T)t®»^^B5tlL-r*5«9. PRR^lOOi LX»:ttl LfcMm^4. QkDa^T/f- K^rit 
<e>[4S«b LT^4 tc^-To 4.9kDa^:/f- K»T>T-*B*f«(iPRR-lA^I^< <hPRR-4A-^ 

^/jN-e* 0 > PR8- 6 A-e^:*:-e*. -^fzo c <Dmmi}^ ^-Ki^l^ < t -mt-em^o 

mpT >^ a 7^ T — if tOSf J-M L X#^#ic © <i: t> n S o 
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PRRXA 


4. 9kDa^^5^ Kffl*t« 


PRR 

rivn 


100 


PPff-1 A 
1 nn J.A 


ND 


PRP-9A 


150 


DDD OA 


44 


PER-4A 


24 


PRR-5A 


89 


PRR-6A 


330 


PRR-8A 


200 


PRR-9A 


160 


PRR-lOA 


160 



4. gkDa'^^f- h^Um^^ i^^<^n^<0mvT-/a^T—ifiz^i0Xfim 
^ntzfzl6K±\:^?>o PRRC4. 9kDa^-:^f- Kft^lOOi-T'So 



Hife^iJ 1 4 14^^ >^-fi:^HPRR-4X<hPER-6X(D|)lM 

$ffltC?W^A^t£$nT*5»9> ^»rSPffilC*fLT-l(i©T>»b4^->. -2&X -4(i*5«k 
Jii±©:i <h*^^OmpTT^oxT--^^Sr^-*3^^T^U»r^P^i^c*^LT-4fi[. -6{ft® 

4 8 
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^ !g^P8R-6X(^ 3 2 ) <h t^(X(i^ti-eti-4&. -6&©T 5 7^1 3S:^MB{c*t 
JS-r-So )o ifc'&rS^ W<i5'SPRR-4X:fectC/PRR-6X(iOT®2XT-'y-:^lc<t«9piliL 

10 (x-r y 3^1) pG117ompPRR-4X*5cJ;0'pG117ompPRR-6X©^ll(El3 3, 3 4) 

14-^^ ^//N'^SPRR®0mpT-:^P5^T--tfWIBTgP{i-QMHGYDAELRLYR 4 RHHG-©-4<i 

^T>^/N°5^>i:i/;u^ ^ y\z.m^\^fzm%^ >/^^kprr-4xo^^^5x ^ k 

15 ^pG117ompPRR-4X(illl-^^ >^'?i5'KPRR-4X{c:^tft>f -So )iLfCo -e&OiT 
^U:?' 5 >^^nmz.m.^\.fzm'^^ >/-?i?^PRR-6X®^^-/^Xi K^pOinomp 
PRR-eXCSIt-^ ^ ^ HPRR-6X{C)l[^{C-r -So ) i L /Co C tl 0|^^«pG117ompPR 
RtcDNA^m^^A-r S C t J: ») o /Co 
^mo^A{-{iPCR^ffl^^:^^o m^^\Z7^<t^^^^m^XW^Wf'7 7.\ KpCinom 

20 pPRR-4K, pG117orapPRR-4D. pG117onipPRR-4E, pG117ompPRR-4N*3 ckO^pGllTompPRR 
-4Q*f1^Mt/co i^^t bTpG117ompPRR^ffiV^. ^-^-r-^-jctiPlO, P34: 5' -G 
CGGAGCTCAAACTGTATCGCCGTCATCAC-3* . P35: 5' - GCGGAGCTCGACCTGTATCXX:CGTCATCA 
C-3' P36: 5'- GCGGAGCTCGAACTGTATCGCCGTCATCAC -3' . P37: 5'- GCGGAGCTCAACC 
TGTATCGCCGTCATCAC -3' *5J:tJfP38: 5'- GCGGAGCTCCAGCTGTATCGCCGTCATCAC -3'^ 

25 ffil^/Co P10<!:P34. P10<i:P35s PlOiPSS. P10iP37*5 J;O'P10<i:P38O:/5 ^- 
©3a^^'&t>#'^?#^>tl^PCRM^t LTO. Skbp^irin (»f>T-43)^lf /Co ^h\Z^ 
.ilMi LTpG117onipPRR^ffiV^ :^v-r ■7-{C(iP3^I^K•43<&ffl^-^-CSi[PCR<£:^f 
0.8kbp©»fK-(ir>T-44)^t#yCo »f>t44*JJ;0'pG117ompPRR^NsiI<»:KpnI-er8 
-fk LT?#t>tl^O. lkbp©»T>T-(^it45) is. 4kbp©^&r>T-t»T)t 46)^5^ >f- a > 

4 9 
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2fe{::g|34fc:^-^J;-5{cfg^-:/'5X ^ KpG117oinpPRR-6R, pG117ompPRR-6K, pGll 
7ompPRR-6D. pG117oinpPRR-6NfeJ;OpG117ompPRR-6Q^fP$liL/Co LTpGU 
7ompPRR^fflV^> T^-^-f-^-JctiPlO, P39: 5* -CAGATGCATGGnATGACGCGCGTCTCCGC 

5 -3'. P40: 5* - CAGATGCATGGmTGACGCGAAACTCCGC-3' . P41: 5' - CAGATGCATGGTTA 
TCACGCGGACCTCCGC-S* , P42: 5' - CAGATGCATGGTTATGACGCGAACaCCGC-3' :feJ;C/P43 
: 5'- CAGATGCATGGTTATGACGCGCAGCTCCGC-3* ^ffll^fco P10<?:P39x P10iP40> PIO 
<hP41. P10<hP42fcJ:OfP10<tP43(D-:^5't'-7-cDm<J9-^:b-t^Tl#'^tL/cPCRM«l^^ 
NsiliKpnltrr^bLTO. lkbp©iTM-(ir>T-46)^»/;:o ^ t)JCpG117ompPRR^NsiI 

10 <tKpnI{c«I;*9f^'fkL3.4kbpCD»T>t(iTn-47)^lty-Co Clti^»r>ir46. &rmi^^^ 

PRR-4X*5J:a'PRR-6X®^^-y^X i KpG117orapPRR-4X*5 J;0'pG117oinpPRR-6X-e* 

15 

(X7=- :/2)S!t'&^ >^^°^MPRR-4X*5J;t^>RR-6X©l)l^ 

:^Ma|-epG117onipPRR-4X*5 J; DfpG117ompPRR-6X^^^$ -ti- 5 i >/n" K 

PRR-4X*Jj;t/PRR-6X (EI31. 32){ii*A<*<!: tT%^$n> :^lii®*>'0inpT-/o7" 
T - ■if'^mm L T I \S li-^C: tilt ^ tifz^AW'^m^'cmm L tzfz\,i TrOmpT^ n 
20 ^7 {3 J; <5 tO»r^^t:f S o C TttJW^igtt ^ i6 {CpG117oiDpPRR-4Xfe J: 0^ 
pG117ompPRR-6X*0mpT:/n7"T-HfXm:^M®^T'*^W3110 M25'v.}^Sfe3^ t 
||ji^^>/-?^!gPRR-4X:feJ;WR-6X^MA(*<!:LTlSmL/Co 

HM^JIS OmpT-/ o 7^ T - - tf J; ife^ :^ > / N° ^J' «PRR-4X*; J: PRR-6X©iW»r 
25 . PRR-4X^pH7.0TftMOmpT:/n7"T— fer^a^ffl^'>T25°C. 60^P5R{5$-ti-/c 
o SDS-PAGEtcJ;05^tff LAi*gm^^35A{c^^o OmpT^^DxT— if 

M^j!jP«--p OmpTyo-rT— fe*^J!ra(2. Ounits/ml) L y^io 

^"COill-^:^ >/^^'Mlc*5V>T0mpT:^n7^T--lft- cfc 5tl!J»r*^'5t^$tl/::*^tO 
»r{cJ;»3^l:S4.9kDa©'<:^f- K»r>T-®«lci8l^*^* o Aio 

5 0 
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^^r>fzi^^iZiS^^Xretention time 8.8 min© f-i^*-«)^ai$tls Hlffe*^] 1 3 
T-i^i'^/c J: ^ CCD t"- {±4. 9kDa®^-/^ KKritJcffi^-t S ^tiSo 

Retention time 8.8 min©ffi** t: -r^S^^PER^lOOi LT^{±J Lfc^m^:^ 
5 JC4. QkDa^^f- K*B*f«t LT^-^-o tUI&rtcJ; ^O^CtiK-fi- mi^m^mit 
PRR-4Di;<l:C/PRR-4E-ePRR©2*^^3Xx PRR-4A, PRR-4N*3j;t/ PER-4Q-ePRR®20 
*M^50ft!. PRR-4KttPRR<!: I5(^|S) DT?* o C CDSlSm*^ ^-4&® T 5 ^ WBM(r> 

^5. OrapT:/nT-T— ^^c^Slll'&:^>^^°^'KPRR-4X(X«K. A, N, Q, D*iJ:a^E) 
COtO»f 



PRR-4X 


4. QkDa^^f- Kffi>^* 


PRR 


100 


PRR-4K 


96 


PRR-4A 


49 


PRR-4N 


48 


PRR-4Q 


23 


PRE-4D 


2.8 


PRE-4E 


2.0 



/::26Jc:^l;-5o PRR©4. 9kDa^^5^ KS^lOOi^So PRR© 
-4fiL{±Arg-e*5o 

$ t>(C. EI32{C;^Lfc^9t-i!ll^^ >/N°^HPER©-6{firir>'UrS^ i >M^®^L 
;t ^ ^SPRR- 6 l^m V ^T,. OmpT:/ n t^T — if «t 5 tO»f ^^ft L /^lo P 
RR- 6 X^pH7. OT'lti!iOmpT:?^n 7^T-Hf;^S^ffl<'^T25T:x 604^P^SJS$Hi-yio 

SDS-PAGEi:i J: *9 t ^M^^^35Blc:^^o OmpT:^ o -r T - -If IS 
3^J!jQ{i-Tr OmpT-/nf^T— if^inCO. lunits/ml){i+T7i^L/Co 

5 1 
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o 

^ C-e4. 9kDaO^:/'f- K»f)t*HPLC{c J; «9 ^MLfZo 4. 9kDa©^->^^ KSrItt- 
5 ffi^t- a retention time 8.8 minO^B^t"- i^S^^^eic^^o tUI»f(-«fc!9^ 
Cfc'^^^ FIBTJt*a>t*«{iPRR-6DTPRR<h{t{$l5li;, PRR-6A, PRR-6NfcJ;C/ PRR 
-6Qt?PRR©3;6^ ^>4^fiS^ PRR- 6 R*J cJ: U^PRR- 6 KT (iPRRO i^mOi^m^T^^ ^ 

10 

m 0npT-/n5^T— fe'^cJ;Sll!ll'&:5'>^^":^'HPRR-6X(X«R, K. A, N. Q*5J;C5D) 



20 



PRR-6X 


4. 9kDa^^f- K^i^ifi 


PRR 


100 


PRR-6R 


1000 


PRR-6K 


1400 


PRR-6A 


310 


PRR-6N 


430 


PRR-6Q 


390 


PRR-6D 


110 



4 gkDa^y^ h'liWi^^ y^^^%7b<Ompl':/a7-T—^K^fO^^ 
$tlfcyr«)l-^i;-5o PRR©4. gkDa'^-/^ KS^lOOi^So 
PRR©-6fe{iGlu-e* -So 



Ji^±OI^^*^t>0inpT7^P7^T--fe'(iSMo^»r^35&-4<i*3ctaf-6&©T ^ 
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T a -hANP^j^m^ -Sit Jt^j^oit^ !aRShANP(EI21) ® OmpT^ n x T - 

^Lfzm^^ >/^•^SRShANPR(EI36)^^^^LT^ ^Si-^rJ' KcDOmpT-^o 

(XT^-y-:^!) pGRShANPR®<||^(Sl3 7) 

S^y^^C^ MRShANP®OrapT-/a r- T — t:'t)3^g(5{5i-QMHGYDAQFR i SLRR-©-4& 

CD T ^ ^ >^ T yi/^^-^ > {c. ^ tz-Git<D f-aiyyhr )V^:=. y {c L /-cii-^ ^ 

>/N°^'«RShANPRcDM^:/^X i K^pGRShANPRi L/Co cn^>0^^{ipGRShANP 
{cDNAfg^^^Ai- 5 C <!: {w J: J9 ^T o /::o 
gg^©^Al-«PCR^ffl''^:feo mZ1VL7p.irX o \zmmt LTpORShANP^m^x 
{iPlOfe J: O* P44 : 5' -ATGCACGGTCGTGATCGTCAATTCCGTAGC-3' I 
/Co ?IQ t?AA(^-:f ^ ^ -7 -(D%^^^f:>'^-T:n<htlfz?Q.mM tLX^i. 3kbpO»f)T-( 
®Tn-48)^^#/Co jplMi LTpGRShANP^^V^. -^"^ •^-Kl.tVZtm^^ 

8^ffll,^TllSPCR^(T<.^. 0.6kbp®6BT>t(ir)^-49)^^f/Co 8lr>T-49*J -fcC/pGRShANP 
^Bglll t EcoRI-em^b L t> 2kbp©»TM- (»f>r 50) 1 3. OkbpCD»rJt(»f JtS 

>/N°rJ'KRShANPRCDf5§^:/^X iTpGRShANPRT*^ Z t^^mL fZo 

^2)ais-^:5' >/N'^'®RShANPfc'<i;c; RShANPR®i^iSi 
:^llM-^pGRShANP*5J;CfpGRShANPR^^^$-y-5 tm^9 ^vN'^'KRShANPisJ: 
CJf RShANPR (E136) t L T|g^ $ tl. :^l»a*<OmpT'/ a 7^ T - ^^31 

L T V ^ -Slf -^tcti'ff t> n/ct* Ai*:^^^-???^^ L /c/c tif -eOrapT-/ n -r T — t: 

5 3 



wo 00/52193 



PCT/JPOO/01309 



P*5 i; U RShANPR^ Ai*: t L XM^ L fzo 

C:^iry-f 3) OmpTy^n T-T— If JCj;'5i!l^:J'>/N*^'KRShANPfeJ;af RShANPR® 

RShANPfc ck RShANPR?-pH7. Q-effi^OmpT"/ n - I ^T25°C> 90 

{CHPLCICJ; «9^tfTL/"wo OiiipT:/dt-T— if^J!ra(2. Ounits/ml)^^To ^-cii^tcfe 
l^Tretention time 4. 7 min© f- r^d^^titJ^tLfco Z<D4.1 min©t°-rJ7^# 
Hi L TNtI^^T i y ^S2^iJ^?^i^ t i C ;5 a -hANPT * S C i *<BS^.$ tL/iio 

Retention tine 4.7 min<Dm^h'-i^mmi-f£i:>-^mm^nfza-hkW(Dmn 
«{iRShANP{clt-^TRShANPRT{i2. 2^7:^ -o tzo C ©MS*^ f>St^O0rapT:/o 

» izm^-t ^Z.tizJifO OmpT:^ a T - -tr i:: cfc S tO»r^^^±»f -5 C i 
;^^BJot>oc>to{iOmpT:/'n-rT-W^®fSl5&{c*lLT- 6fi:fcJ:Cf- 4 
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X SOVXti (2) 4(jmc;/'X«- 6tt©T^ y^*#^©T 

$ y^i-rSC<!:(cJ:<3. ^^U^^^^ K4'©BfrM©gP33-*«0mpT>^nr-T— if 

^MSBfiioj^iaT ^ y ®K«-f&OT 5 y SSJ-f^mf s 5> /j: . ( i ) 

X/N°^^>^Xti-yniJ yia^^Ti y^) t-t^Zt. RO^/Xti (2) 

5 6 
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d t ^mm. t-t^ m>m 3 tmo-^mo 
5.-4 &Rt;/x« - 6 mm^^r ^ y MT** 5 c i <£-#^ <i: -r s it^:^ 

. RaVXti (2) ^|ga5&*^t>- 4<tiSOVX{i- 6{4tDT 5 y^^#^©T 

^fi^liP^ioiliaT i y^^ffe®T 5 y^{c^^^-s:ii*^t>^j:f9x (1) ^^12 

^iJ4j©- v^>XWT>'b4^-:^>-r*f9. + 1 (X{i^*;l/:^ S T 

X^^-^4=^>^Xli->^DU » (h-rSdci:. ROVXfi (2) ^Mie^iJ^"© - 4 & 

^^t)!JirSBffil-fc<'^T0inpT^n7^T--tr-etD»r^tL'5C:<h(cJ;«9il!'^:^ 
10. gli^rS^>/<i?®<£-«fiKtS^^^"^^^'- U V:^-'<^f-KROf/X« 
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1 6. g6^;}?'J^:^^ H>':M- U '>AfiJ^<^5^KT'*Ssf^il9 7!>Sl SIB 



5 8 
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iacPO 



Bg/1 StiASpfA Sal HmfM. BamH I 



iiiMd-^ 



pG117S4HGP 



A/s/I BarrM t 

5'CAGAIGeAIGGTTATGACGCGGAGCTCCGGCTGTATCGC 
3GTCIACSIACCAATAGTG0GCCTGGAGGGGGACATAGGG 

CGTCATCACCGGTGGGGTGGTTCCQeMQC3XiB^l#^ W 
GCAGTAGTGGCCACCCCAGCAAGGGCIMifi5'(ia5»JS^:75') 

=QMHGYDAELRLYRaHHRWGRSGS 



t 



BarrM i 



pG117S4HR6GLP-1 




3-gal117S4H 
PSRHKR 



r~-l GLP-UGl 



R6 



Tc' 
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PG117S4HR6GLP-1 



I 



BsmH i SiaM SaA HtmSSX 
0.2kbp (Kr>i2) 



D \ 



5' TGGTTATGACGCGGAGCTCCGCCTGTA 
3'ACQTACCAATACTGCQCCTCGAGGCGCACAT 

TCGCCGTCATCACGGTTCCG 3'(E5iJS'^7t ) 

AGCGGCAGTAGTGCCAAGGCCTAG5 (E5iIS-^ '77 ) 



sQMHGYDAELRLYBfiHHGSGS 



lacPO 



BarrH I 

BgH N$i\ SafA SaKHinm BfinM I SpHi 



SpfA SaAHinda BfinM I 



pG117S4HR6GLP-1 



i 



/acPO B^Nsi'i 



I PGI 



PG117S4HR6GLP-1 



3.2M)p (IB?)!!) 



BanM I 



pG117S4HoinpRHKR 





p-gal117S4H 


Baa 


PSRHKR 


CZl 


GLP-1[G] 




R6 








LI 



@2 



2/37 
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iaePO 



lacPO 



P2 



pG117S4HompRHKR 



PI : rCACTCAGAIdTCCTGAOGCCGATy Hintm- Sijhmm 

P2: 5'AAAG(3TACCTTCCCCAIfiCCGCGGATGTCGAGAAGG3' 




i 



i 

H I 

UNsiVi SpH 

\ 



Sph\ SaA HtnM 

0.2kbp (fif)^5) 



^,dfnH I 



0.1 kbo (Wi>t3) 



iacPO 



B^ Nsi\ SjpM SaAHm 



Bs^HinmSS^M 



/acPO 



Bga 



pG117S4HompRHKR 



\SpfA 



3.2kfap vmm) 




pG117S4HompRHPR 






p-gal117S4H 


IBB 


PSRHKR 


CZI 


GLP-ICG] 




R6 




Tc'' 




LI 


Bga 


PSRHPR 



Linker peptide 
= L1+PSRHPR 
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15 

Met Thr Met lie Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys 

30 

Asp Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala 

45 

His Pro Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr 

60 

Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg 

75 

Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Glu Ser Leu Leu 

90 

Asp Leu Pro Glu Ala Asp Thr Val Val Val Pro Asp Ser Ser Asn 

105 

Trp Gin Met HisGty TyrAsp Ala Pro lie Tyr Thr Asn Val Thr 

120 

Tyr Pro Me Thr Val Asn Pro Pro Phe Val Pro Thr Glu Pro His 

135 

His His His Pro Gly Gly Arg Gin Met HisGly TyrAsp Ala Glu 

150 

Leu Arg Leu Tyr Arg i Aro His His GIv Ser Gly Ser Pro Ser Arg 

165 

His Pro Arg His Ala Glu GIv Thr Phe Thr Ser Asp Val Ser Ser 

180 

Tyr Leu Gi n f^ly a\n Ala Ala LvsGlu Phe lie Ala Tm I ru Val 

H ysqiv Arg GIv 



m 4 
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P3 PvtAH/ndSa BarpH I SaA H/ndSl g^H ! 



SafTi^ I 



facPO K L 



P4X 

pG117S4HompRHPR 



P3: 5'ACCCCAGGCTTTACACTTTA3'0E59»^: ) 

P4X: 5 CCX3QAlCCGTGATGfcffill!|QCGATACAGGCG3 (E5>IS^ rj) 




PS: ffACGGAn^GGTTCCCCTTATCGACATCCGa CE^^S^: ? ) 
P6: STTOCGCATTCACAGTTCTCCa'CEafa*^: <^ ) 




i 



^otH ( Sai H'ndOi BarM I 



o.3kbp (RSJVe) 



^dmH t SaA HIniM 
0.2kbp 



■( PGII 



Hin 



7S4HompRHPR 



PviAHtntM BanA\ I S»4 HintM BaatH I 




3.0klvC»r>Y8) 

p-gal117S4H 
Linker peptide 
GLP-1[G] 



@5 
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p -gal 1 1 7S4Tt QMHGYDAELRLYF0CHHGSGSPYRHPR ^ GLP-1 [Gl 

^128 140 i 141 153 



Linker peptide 



Pre GLP.1[G] 



1' 



184 



OmpT protease 
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1.3kbp(»fM-9) 




AhM 1 



2.3t<bp(Sr)t11) 



PviA Hin<m BamH I SaA Hinm BamH I Tn ^ 




pQ117S4HompRHPR 



P7: 5'GCGGGTQTTGGCGGGTGTCG3*C£$klS^: /Oj 

P8: 5TJ3AAII3iTTCCTGrC3TGAAATTGTTAT3'(K5»J»-^. i 



£0oR I 



CR I 



Ahi^ I 



i 



0.5kbp(Bf)t10) 




p-gal117S4H 
Linker peptide 
GLP-1[G] 
OmpT 
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iacPO 



EcoRlH/nclL MfeX SaA 




facPO 



ecoR\Hincn Mfe \ SaA 



Tc 



pOmpTTc 




M/icff Mfe I 



1.0kbp(9rJt12) 



Tc 



F N 



P^^EcomHinca MfeX SaA 
iecPQ 




P9: STfiaAIICAAAATGCGGQCGAAACTGCTGGCa'CE^lS^:/JL/; 
ecoRl 

PIO: 5TGCCGAGGATGACGATGAGC3'(E5i|S-^^:./3 J 



(C*LlCj:yS0E5«6^€»0mpnfaT'T— If 



0.2t«fap(»f>t14) 




OmpT 



@8 



8/37 



wo 00/52193 



PCT/JPOO/01309 



/«cPO 




, „^ £coRI///rJcn MfeX Sak 
iaePO .1 



£conW/ncn MfeX Sak 

1.3kbp(»r>t15) 



AIM I 




2.3kbp(Blr>Vl6) 




P1 1: 5-CTATCaTCQCCQCACTTATG3*(E5«»^ f^) 

PI 2: 5TCIMIICTTCCTGTCTGTAATTTTTATOCGCTCACAATT3'aEM»-^: J 5") 



AIM I 



/<3CPO 



AMA \ _^con X 



0.5Mip(»r>^17) 



, „^ EcoHiHInoVi Mfe I 5«il. 




OmpT 



@9 



9/37 



wo 00/52193 



PCT/JPOO/01309 



EcoRlH/ncU Mfc I 55*4 

iacPO 



Tc 



pOmpTTcB 



EcoHW/rtcn Mfe l SaA 



1.3kbp(Sfr)t18) 



lacPO 



BcoRlHmclL Mfe \ SaA 



iacPO 



Tc 



pOmpTTcC 





SaA 



Tc 



2.8kbp(Slri^t9) 



OmpT 



10/37 



wo 00/52193 



PCT/JPOO/01309 




wo 00/52193 PCT/JPOO/01309 



/acPO 



r/|dni Bar^ 



P13X 
pG117ompPRX 



P3: 5*ACCCCAGGCTTTACACTTTA3* 

P13X: 5-CCQGAICCGTGATGfc!MMTTTATACAGGCG3'<RMS^ 



1 



PvtAH/ndm BamH I &i WrVidni BamH I 



pGP117ompPRR 



i 



0.3kbp(»r>V20) 



BamH I-itfil^S 



i 



BamH t 
b 1 

o.ikbp(Wr«-2i) 



PvA S aK Hi^sa. Ban^ I 



pGP117ompPRR 




IZZl 



p-gal117S4H 
Linker peptide 
GLP-1[G] 

Tc'' 



112 
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13/37 



WO00/S2193 



PCT/JPOO/01309 




mi4 



14/37 



wo OQ/52193 



PCT/JPOO/01309 



Sad Sai 



iacPO 




P14 



P15 

pGHcy97SII 



facPO 



BgA Nsi 



HlmM BamH ISM 




PI 4: yru V^nAGCTC CGCCTGTATCGCAGCCTGCGGAGATCCAGCTG3- (fiE^^J S"^:^) 
Sad 

PI 5: 5'CTGAGrcaMlTCAGTACCGG3* OS^^l^^: ^5" ) 
SaA 



:/5-f^-P14fcJ:lXP15SfflL^TPCR 



1 



Sad Sad 



Sad-SaA9!k1S. 

Sad SaA 



/acPO 



0.1kfap(KK)t23) 



Sad-SaA^m 



Sad SaA 




pG117ompPRR 



3.4kbp (0rM-24) 



/acPO 



B^^NsiX Sad SaAHtnm BjnMX^hA 



pG117ompPRhANP 



(J-gall17S4H 

p-gal97S 
GLP-lCG] 

a-hANP 

Linker peptide 1 
Linker peptide 2 
Linker peptide 3 



115. 



15/37 



wo 00/52193 



PCT/JPOO/01309 



B-gal IITSAifoWlHGYDAELRLY^ 

^128 140 i 141 168 

OmpT protease 



Linker peptide or-hANP 
— H 



gI16. 



16/37 



wo 00/52193 



PCT/JPOO/01309 



P16 



P17 

pG97S4DhCT[G]R4 



PI8: 5'GCGQAejriXKXX:CTGTATCQCTOTGOTAACCTGAGCACCTG3* 

PI 7: yCTGAfiECGACTTAGCCCGGGS' (EJ^Jft-^:. ^7 ) 
SaK 



t 

Sad SaA 

td 

Sad SaK 



0.1kbp(»r>Y2S) 



Sad SaA 

Bg/a^r^s/l\BafrMl [ My dlll 

pG117ompPRR 



/8cPO 



pG117ompPRR 



3.4kbp (»im6) 



tacPO 



B^ Nsii Sad SaAH/^dlS, BffriHl^ 



cm 




p-gal117S4H 

p-gal97S4D 
GLP-1[G] 

hCT[G] 

Linker peptide 1 
Linker peptide 2 
Unker peptide 3 



017 



17/37 



wo 00/52193 PCT/JPOO/01309 



Link er pept ide hC T[ G] 



H# ►h^ ■ ^ 

S -gal 1 1 7S4H| -QMHGYDAHJU.Y>yGNLSTCMLGTYTQDR^KFHTFPQTAIGVGAPG 

^128 «*»f'«' 



OmpT protease 

@18 



18/37 



wo 00/52193 



PCT/JP00/9I309 




19 



19/37 



wo 00/52193 
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hcPO 




P18: SnrACCATQCGCAATTCCfilAGCGTGCGG3'(S9IS'l|': ) 

PI 9: STGCCTGACTGCGTTAGCAATTTAACTGnrGATa'fleaWII-^: Yl) 



i 

£cpRI 



0.2kbp 



lacPO 



pGHar97Sn 



3.0kbp(»fn28) 



EcoBX 




P20 

pGHcygysiI 



P21:5TTATCGCCACTGGCAOCAGC3*(EWSI^ 90) 



/acPO 



I 

I 



PCR£f^P20^<);t; 

::^5'f7--P21 £fflL^TPCR 



£c€>RI 



1.0kbp 



£coRt 



0.2Wbp(»fWr27) 




wo 00/52193 PCT/JPOO/01309 



15 

Met Thr Met lie Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg 

30 

Asp Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala 

45 

His Pro Pro Phe Ala Ser Trp Arg Asn Ser Glu Glu Ala Arg Thr 

60 

Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg 

76 

Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Glu Ser Leu Leu 

90 

Glu Leu Pro Glu Ala Asp Thr Val Val Val Pro Asp Ser Ser Asn 

105 

Trp Gin Met KisGly Tyr Asp Ala Gin Phe Arg i Ser L eu Arg Arg, 

120 

fierSer CysPhe Gly G ly Am Met Asp Ara lie niv Ala Gin Ser 
Gl V Leu Gl V Cvs Asn Ser Phe Aro Tvr 



m 21 
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iacPO 




flfesfl P23X ^^^R, 



P22X 

pGRShANP 



P24 

pGRShANP 



P23X: 5'CAATTCCGTtffi|£lCTGOCX3ACATCCAQCTQC3'(S^S^:5*j^ 



P3: 5'ACCCCAGGCTTTACACTTTA3' 

P22X: 5TCTCC0CAQNNI1AC0QAATTGCGCATCGTA3*(E5>I»*: M ) ^ -^^Xl ft 

P24: 5*GCCTGACTGCGTTAGCAATTTAACTGTGAT3 (EyaS^: ) 



:/^-<-7— P3iP22X^ 

CM 



P23Xi:P24^ 



PCR£^29 



BgXl 



E=hki 

£coRl 
0.2kbp(Wf)t31) 



ibcPO 



EcoHX 



i 



£coRI 



PCR^^aO 




BgXk EcoHX 



pGRShANP 



3.0Uip(Bt>t-32) 




3-gal97S 
Linker peptide 

Modified a-hANP 



@22. 



22/37 



wo 00/52193 



Linker peptide Modified or-hANP 



97Sh QTOa.RRSSCFGGRMro^ 

^99 101^102 129 

OmpT protease 

m23 



23/37 



PCT/JPOO/01309 




24/37 



wo 00/52193 PCT/JPOO/01309 



Linker peptide 





^ 

-Id 










-5 








-1 

I. 


+1 






+4 


p-gal 117S4H 


— Gly 


Tyr 


Asp 


Ala 


Glu 


Leu 


Arg 


Leu 


Tyr 


Arg 


npT 


His 


His 


Gly 






















On 








FRR-IA 


Gly 


Tyr Asp 


Ala 


Glu 


Leu 


Arg 


Leu 


Tyr 


Ala 


Arg 


His 


His. 


Gly 


PRR-2A 


Gly 


Tyr 


Asp 


Ala 


Glu 


Leu 


Arg 


Leu 


Ala 


Arg 


Arg 


His 


His 


Gly 


PRR-3A 


Gly 


Tyr 


Asp 


Ala 


Glu 


Leu 


Arg 


Ak 


Tyr 


Arg 


Arg 


His 


His 


Gly 


PBR-4A 


Gly 


Tyr 


Asp 


Ala 


Glu 


Leu 


Ala 


Leu 


Tyr 


Arg 


Arg 


His 


His 


Gly 


SRR-5& 


Gly 


Tyr Asp 


Ala 


Glu 


A1& 


Arg 


Leu 


Tyr 


Arg 


Arg 


His 


His 


Gly 


PRR-6A 


Gly Tyr 


Asp 


Ala 


Ala 


Leu 


Arg 


Leu 


Tyr 


Arg 


Arg 


His 


His 


Gly 


PRR-8A 


Gly 


Tyr 


Ala 


Ala 


Glu 


Leu 


Arg 


Leu 


Tyr 


Arg 


Arg 


His 


His 


Gly 


FRR-9A 


Gly 


Ala 


Asp 


Ala 


Glu 


Leu 


Arg 


Leu 


Tyr 


Arg 


Arg 


His 


His 


Gly 


PBR-lOA 


Tyr 


Asp 


Ala 


Glu 


Leu 


Arg 


Leu 


Tyr 


Arg 


Arg 


His 


His 


Gly 



n 



@25. 
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iaePO 



BgSL SaeA 




iacPQ 



P25. P26, P27 
pG117ompPRR 



P10: STGCCGAGGATGACGATGAGCa-ffiiq*-^. / 3 ) 
P25- 5-GCGl^£KinCC0CCTGGCTCGCCCrCATCAC3 (K«»^.. %0 ) 
P26i yGCGG&GCmCGCGCTTATCXKXGrCATGACa CEW**^ g| > 
P27:yGCGf3ACCICGCTCTGTATCQCCGrCATCAC3'(E5'l»^: %lf) 

Sad 

P25. P26. P27^ 
fflt^-CPCR 

Sad KoM 



i 



Sad Hprii 
0.1 khp (Wr)t33) 



ibirPO 



Bg^ Sad Kpd 




t 

BgR Sad 



0.2kbp (ern'34) 



JacPO ^ J 



Bgi&. Kpd 



pG117ompPRR 



IZ=] 




3-gal117S4H 
Linker peptide 
GLP-1[G] 

Tc'' 



@26 



26/37 



wo 00/52193 



PCT/JPOO/01309 



tiePO 



BgSl KM PlO 




lacPO 



Bgja NsA 



P28. P29 

pG117ompPRR 



PIO: 5TGCCGAGGATQACGATGAGC3'(K5iJS^: /3) 
P28: 5'CAGAIGCAXGGTTATGACGCGGAGGCTCGC3'(E5im-§-: ^ J ) 
P29: SCA GATGCAT GGTTATGACGCQGCTCTCCGC3'(S^iS-»: ) 

NsA 
P28« P29 



i 



NsA f<pn\ 



Nsi KprA 



0.1 kbp (»fjV36) 



tacPO 



Bg^ Sa<A KprA 




/3CP0 




Nsk-Kprmm 



Bg& NsA KprA 

b- 



pGI 17ompPRR 



3.4kfa(>(«M:37) 




p-gal117S4H 
Linker peptide 

glp-iEg] 

Tc*" 



127 
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iacPO 



0^ Sad /(phi 




P30. P31, P32 

pG117ompPRR 




/acPO 



BgM Sad fM. 



P3: 5'ACCCCACk£ttTACACTTTA3'(S$4S4: 6 ) 
P30: yGCG(SAGCICCGa^GCATAACCATGCATCTCa'(KMS'^^ SJ" } 
P31: yQCGMQCI£tCQCGTCAGCACCATGCATCTG3'(eS91fl^: g6 ) 
P32: 5*GCGGAGCaX:0GCGTCATAA6CATGCATarG3'(£9)#^ ) 

Sad 

:^^-f"7— P3*><tt; 

P30. P31. P32$ 
fflL^TPCR 



i 







o.2i<bp (Bskss) 






/acPO 

— c 







pGllTompPRR 



1 



0.1 kbp (WrW-Sd) 



l7ompPRR 



faePO 



Sacf 



pG117ompPRR-8Ai -9A. -10A 



3.2Mip(BfJ4-40) 

p-gal117S4H 
Linker peptide 
GLP-1[G] 

Tc'' 



1^28 
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/scPO 




/acPO 



Bg^ Sadi Sa<A 



P33 

pG117ompPRR 



PIO: 5TGCCGAGGATGACGATGAGC3*CE51S#: I J ) 

P33: 5 GCGCAQCrCCGCCTGrATGCTCGTCATCAC3'(E?i|S^: , 



i 



Sad Sad 



Sad Sad 



//k;PO 



1 t ■ 




/*cPO 




pG117ompPRR-1A 



BgXl Sad Sad 

b- 



pG117ompPRR 



p-gaI117S4H 
Linker peptide 
GLP-1[G] 

Tc'' 



129 



29/37 



wo 00/52193 
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6.0>» 
3-55^ 



Mr 



kDa 



LJ l_J l_J LJ. LJ 

PRR -lA -2A -3A -4A ^5A 



i ; 




ss>- 



6.0>- 

3.5>> 



bir 



iiiiiiiilii^ii^BiiiiiliiiSS^ 

Hh - + - + - + - + 

LJ L—l l—l LJ l—J 

PRR -6A -8A -9A -lOA 



PRRXA 
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PRR 



p-gal 117S4H 



Linker peptide 



-1 +1 



+4 



-10 -5 

-Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg^Arg His His Gly- 

OtapT 



GLP-1[G] 



PRR-4K Lys 

PRR-4A Ala 

FRR-4N Asn 

PRR-4Q Gin 

PRR-4D Asp 

PRR-4E Glu 



11131 
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PBR 



^-gal 117S4H 



Linker peptide 



-10 



-5 



-1 +1 



+4 



■Gly Tyr Asp AJa Glu Leu Arg Leu Tyr Arg Arg His His Gly 



A 

OmpT 



GLP-1[G] 



EKR-6R Arg 
ERR-6K Lys 
Ala 

PRR-6N Asn 

Gin 

PRR-6D Asp 



|gl32 



32/37 
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iaePO 



SgM NsA 



hc90 



P34. P35. P36. P37. P38 

pG117ompPRR 



PI 0: 5TGCCC5AGGATGACGATGAGC3'(E5iIS-^:/J j 
P34: S-QCGQAGCTCAAACTGTATCGCCGTCATCACS'OBl^JS^:;); 
P35:5'GCGGAGCTCGACCTGrATCGCCGrCATCAC3'(£9IS^:4() ) 
P36:yGCGGAGCTCGAACTGnrATCGCCGTCATCAC3'(Ba5>I»'55':4| ) 
P37: yGCGGAGCTCAACCTGTATCGCCGTCATCACadeyiS^: 4z- J 
P38: 5*GCGGAGCTCCAGCTGTATCGCCGTCATCAC3'(iB9IS^: ) 

P34. P35. P36. P37. 
P38$fflLVTPCR 



0.3kbp (»r>^-43) 



XffcPO 




■ ' b- 



pG117ompPRR 



3.4kbp(Blr>t46) 



V — va> 



/ffcPO 



1 I I 



pG117ompPRR-4X 



Bgia NsA KpM 

to- 



»r)^'43 
pG117ompPRR 




i 



:/5W'"7-P3^oJ:i; 
Bf>Tr43^ffil^-CPCR 



0.8kbp (nT>^44) 



O.1l«bp(0!)t4S) 



[_J 



p-galll7S4H 
Linker peptide 
GLP-ltG] 

Tc"" 



@33 



33/37 



wo 00/52193 



PCT/JPOO/01309 



/acPO 



BgH NsA 



PIO 



/9CP0 



P39. P40,P4I,P42. P43 

pG117ompPRR 




PIO: 5TGCCGAGGATGACGATGAGC3'(S$^lS^:/3 
P39: 5 CAGATGCATOCSTTATGACGCGCGTCTCCGC3'<KW»^i?4-) 
P40: 5'CAGATGCATGGTTATGACGCGAAACTCCGC3'(H5iIS^:^S" ) 
P41: 5'CAGATGCATGGTTATGACGCGGACCTCCGC3'(2EWS-SJ^:^t ) 
P42: 5'CAGATGCATGGTTATGACGCGAACCTCCGC3'(2e9IS^:4*l } 
P43: 5'CAGATGCATGGTTATGACGCGCAGCTCCGC3'(BB9iS#: J 

':^^-f'7— Pio*5<ki/ 

P39. P40. P41, P42. 
P43$fflUrPCR 




^ NsArHprm^ 
NsA KprA 



hcPO 



0.1kbp(Wf«r46) 




b- 

pGl17ompPRR 



3.4W)p(»r>%-47) 



iscPO 



BgfX Nsi Hpni 




p-gal117S4H 
Unker peptide 
GLP-1[G] 

To'' 



@34 
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Mr 



+ - + - + _ + 



L— i i— I I — I L_l L_J L_J 

PBR -4K -4A -4N -4Q ^4D -4E 



kDa 
97>^ 



55 > 



36>' 














3.4> 







3.5>- 





PRR-6X 



" * L_j i I L_l 



-6R -6K -6A -6N -6Q -6D PRR 



g|35 



35/37 
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RShAMP 



p-gal 97S 



Linker peptide 



a-hANP 



-10 



-5 



i i 









► 














-1 


+1 


+4 




Phe 


Arg 


.Ser 


Leu Arg Aig 






OinpT 






Phe 


Arg 


Ser 


Leu Arg Arg 





@36 
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iacPO 



P10 

pGRShANP 





PIO: S-TGCOGAGGATGACGATGACCrCSIlld^yj^ 

P44: yATGCACGGrrCGTGATCGTCAArrCCGTAGC3'<EW»#:/ ) 



i 




/aePO 



P 3 



pGRShANP 



P3: S-ACCCCAGQCTTTACACTTTArOEW*-*: 4J 



f 



IacPO . i 



i 



pGRShANP 



£coRl 



3.0kbp(BSf>T-51) 



IacPO 



Bg^ £coRl 



0,2kbp(Bf>^-50) 




p-gal97S 
Linker peptide 
I I or-hANP 



137 
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SEQUENCE LISTING 

<110> SUNTORY LIMITED 

<120> Method of controlling cleavage by OmpT protease 

<130> YCT-482 

<150> JP Hei 11-057731 

<151> 1999-3-4 

<160> 124 

<210> 1 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpT:/'n7^T-Hf^»fSB& 
<400> 1 

Arg Leu Tyr Arg Arg His His Gly 
1 5 

<210> 2 
<211> 8 
<212> PHT 

<213> Artificial Sequence 
<220> 

<223> Xaa«20Sli©T 5 
<400> 2 

Arg Leu Tyr Arg Xaa His His Gly 
1 5 



<210> 3 



wo 00/52193 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (PI) 
<400> 3 

gactcagatc ttcctgaggc cgat 

<210> 4 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P2) 
<400> 4 

aaaggtacct tccgcatgcc gcggatgtcg agaagg 36 

<210> 5 
<211> 184 
<212> PRT 

<2 1 3> Art i f icial Sequence 
<220> 

<22zy 

<400> 5 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys 
1 5 . 10 15 

Asp Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala 
20 25 30 

His Pro Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr 



PCT/JPOQA)I309 



24 
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35 40 45 

Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg 
50 55 60 

Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Glu Ser Leu Leu 
65 70 75 

Asp Leu Pro Glu Ala Asp Thr Val Val Val Pro Asp Ser Ser Asn 
80 85 90 

Trp Gin Met His Gly Tyr Asp Ala Pro He Tyr Thr Asn Val Thr 
95 100 105 

Tyr Pro He Thr Val Asn Pro Pro Phe Val Pro Thr Glu Pro His 
110 115 120 

His His His Pro Gly Gly Arg Gin Met His Gly Tyr Asp Ala Glu 
125 130 135 

Leu Arg Leu Tyr Arg Arg His His Gly Ser Gly Ser Pro Ser Arg 
140 145 150 

His Pro Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser 
155 160 165 

Tyr Leu Glu Gly Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val 
170 175 180 

Lys Gly Arg Gly 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer (P3) 
<400> 6 

accccaggct ttacacttta 20 



3 



wo OQ/52193 



PCT/JPOO/01309 



<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer (P4X) 

nnn:T^— >-C'{iAGC. >-e«AACx S/ >-e(iCAG^ 

•7jL^;l/T^^>-t? (iGAA. h U :/ h :7 r > -e {iCCA> 

^ ^^jr. >7: (iCAT. U v >-e{iGCCs -fe U >7?{iAGA> 

XU;4-^>T?tiGGTx t^XT^-T VTtiGCA. i> yetiGTAx 

TX/N°^4^>-e{iGn> >T'{iCTGv 

TX/N*^4^>M-e«GTC. ifA^^ X >S?-^tiTTC> 

U >-e{iTTT^ txf-e^'>-trliATG> Tv'U^^— ^-efiACG 

<400> 7 

ccggatccgt gatgnnngcg atacaggcg 29 

<210> 8 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P5) 
<400> 8 

acggatccgg ttccccttat cgacatccg 29 

<210> 9 
<211> 20 



4 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P6) 
<400> 9 

ttgcgcattc acagttctcc 20 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P7) 
<400> 10 

gcgggtgttg gcgggtgtcg 20 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> , 
<223> Primer (P8) 
<400> 11 

tgaattcttc ctgtgtgaaa ttgttat 27 



<210> 12 
<211> 30 
<212> DNA 



5 
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<213> Artificial Sequence 

<220> 

<223> Primer (P9) 
<400> 12 

tgaattcaaa atgcgggcga aactgctggg 30 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer (PIO) 
<400> 13 

tgccgaggat gacgatgagc 20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (Pll) 
<400> .14 

ctatcgtcgc cgcacttatg 20 

<210> 15 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 



6 



<2'23>TrJmer (P12) Pcr/jPoo/0,309 
<400> 15 

tgaattcttc ctgtctgtaa tttttatccg ctcacaatt 39 



<210> 16 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpTrfa'rT-'ifiZj^^m^^ >^<^m?RK(DmWr^iiL 
<400> 16 

Leu Tyr Arg Ala His His Gly Ser Gly 
1 5 

<210> 17 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OBiiiT-fay'T—iflzJ;:?,m^^ >^<^KPRV«Z)^8»rS5fi: 
<400> 17 

Leu Tyr Arg Val His His Gly Ser Gly 
1 5 

<210> 18 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 



7 



WO00/f52193 PCr/JPOO/01309 

<223> OmpT':^oxT--fer{CJ:Sj|!ll>^:S^ >/N-^®PRLcDt)!JWfi: 
<400> 18 

Leu Tyr Arg Leu His His Gly Ser Gly 
15 

<210> 19 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> ' 

<223> OmpT-/D7^T--tfic:J:^i4'^^ >^^°i>KPRI0t7]irS15'fe 
<400> 19 

Leu Tyr Arg He His His Gly Ser Gly 
1 5 

<210> 20 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpTZfoT'T'-iUzJ^^m^^ >^^°^KPRP®#-Kl8lrSP{i 
<400> 20 

Leu Tyr Arg Pro His His Gly Ser Gly 
1 5 

<210> 21 
<211> 9 
<212> PRT 

<213> Artificial Sequence 



8 
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<220> 

<223> OmpT:/' n -r T — fe'tc «J; ^ ife-^ ^ > >' s° i> KPRF£D tU^r^Hifi: 
<400> 21 

Leu Tyr Arg Phe His His Gly Ser Gly 
1 ' 5 

<210> 22 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> OmpTT'oT^T— tfJCj;^ii^;J'>/N-^KPRWOt7J»TgP<i 
<400> 22 

Leu Tyr Arg Trp His His Gly Ser Gly 
1 5 

<210> 23 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpT-/ n 5^ T — t?' <i; ^ KPRM® ^SfrSPfe 
<400> 23 

Leu Tyr Arg Met His His Gly Ser Gly 
15 



<210> 24 
<211> 9 
<212> PRT 



9. 
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<213> Artificial Sequence 

<220> 

<223> OmpT:fn7^T—ificJ:^m^^ >^N'i>KPRGCDtO»TSB{i 
<400> 24 

Leu Tyr Arg Gly His His Gly Ser Gly 
1 5 

<210> 25 
<211> 9 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> OmpT^OT^T— IftCcfc-Sife-^rJ' >^<^MP1tS<DW^^^ 
<400> 25 

Leu Tyr Arg Ser His His Gly Ser Gly 

15' 

<210> 26 
<211> 9 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> OmpT^nT^T— fe'fCcfcSail'^^ >^^°:{^KPKT©-KI»fS|5fi[ 
<400> 26 

Leu Tyr Arg Thr His His Gly Ser Gly 
1 5 

<210> 27 
<211> 9 

1 0 



wo 00/52193 

<212> PET 

<213> Artificial Sequence 

<220> 

<223> OmpTT^OT^T— fe'{Cj;5ill^:J' >/n°^ KPRCO^^rM 
<400> 27 

Leu Tyr Arg Cys His His Gly Ser Gly 
1 5 

<210> 28 
<211> 9 
<212> PBT 

<213> Artificial Sequence 
<220> 

<223> OmpTtJ^OT^T— iftcj:^!*-^:}' >/<^' WPRYtD^^rSPfe 
<400> 28 

Leu Tyr Arg Tyr His His Gly Ser Gly 
1 5 

<210> 29 
<211> 9 
<212> PRT 

<213> Artificial Sequencis 
<220> 

<223> OmpT^ n t" T - -fe'tc J; S SPBN© tU^(4 

<400> 29 

Uu Tyr Arg Asn His His Gly Ser Gly 
1 5 



<210> 30 



wo 00/52193 PCT/JFOO/01309 
<211> 9 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpT^n-T^T— J; iSgji'^^ >/^°i?KPRQO-^irgP& 
<400> 30 

Leu Tyr Arg Gin His His Gly Ser Gly 
1 5 

<210> 31 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> (WT':^a7-T--ifKJ:^m^^ >^<^mP«!)<D$^Wm^'&. 
<400> 31 

Leu Tyr Arg Asp His His Gly Ser Gly 
1 5 

<210> 32 
<211> 9 
<212> PBT 

<213> Artificial Sequence 
<220> 

<223> OinpT":^D7^T— feflCcfcSSI.^^ >^^•^KPRE^D|^tl[J»rS^5-^4 
<400> 32 

Leu Tyr Arg Glu His His Gly Ser Gly 
1 5 



12 
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<210> 33 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> ' 

<223> wfuT-T—MK^^m^^^ >^<^m.?w(Dmmu^ 

<400> 33 , ^. 

Leu Tyr Arg Lys His Bis Gly Ser Gly 
1 5 

<210> 34 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpT^a-rT— fe'tCiSHl-^rJ' ^/^'i^KPRRCDtU^^SPfe 
<400> 34 

Leu Tyr Arg Arg His His Gly Ser Gly 
1 5 

<210> 35 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> (ml-fu^T—^izX^m.^^ >^<^KPRH©tU»fg|5'a 
<400> 35 

Leu Tyr Arg His His His Gly Ser Gly 
1 5 



13 



wo 00/52193 



PCT/JPOO/01309 



<210> 36 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Xaa{iT^^>,-feiJ >, ij >. T7l/4^\=^>, T>?>/n°^4^>^, 
<400> 36 

Arg Leii Tyr Lys Xaa His His Gly 
1 5 

<210> 37 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer (P13X) 

nnn : ^M*^'pGU7ompPRA©^-^^c:(iagCx 
pGllTompPRS ©ii-^JCtiagax 
pGllTompPRK®^-^ {c tttx 
pGllTompPRRCDig'^fC (iacg^ 
pGllTompPRD ©ii^lctigtCx 
pGllTompPREO^-^ « ttc 

<400> 37 . 

ccggatccgt gatgnnnttt atacaggcg 29 

<210> 38 
<211> 9 



14 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> (MpT:fo^T-'^KJ;:Zm^i^ ^^^^MPUCD^m^^ 
<400> 38 

Leu Tyr Lys Ala His His Gly Ser Gly 
1 5 

<210> 39 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Ompiyuy^T—iUz^^mi^^ >^^°^®PKSCD-^irSB'fe 
<400> 39 

Leu Tyr Lys Ser His His Gly Ser Gly 
1 5 

<210> 40 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpTy a t" T — if id J; ^ ili'^ ^>j<C^ SPEKCD^t^fe 
<400> 40 

Leu Tyr Lys Lys His His Gly Ser Gly 
1 5 

<210> 41 



15 
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<211> 9 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpTzfa7-T-^lzX:hm^^ >^^*^SPKR®t7Jirg|5■^^ 
<400> 41 

Leu Tyr Lys Arg His His Gly Ser Gly 
15 

<210> 42 

<211> 9 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> OmpT:/'o-rT— if{zd;^ili^:J' >/N°^gPKDc7)#^tU8lTSBfiZ 
<400> 42 

Leu Tyr Lys Asp His His Gly Ser Gly 
1 5 

<210> 43 , . 

<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OapTZfTJT^T—tiiz^^hm^^ ^^^'^MPKECD^^tTJ^rgPfe 
<400> 43 

Leu Tyr Lys Glu His His Gly Ser Gly 
1 5 



16 
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<210> 44 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P14) 
<400> 44 

gcggagctcc gcctgtatcg cagcctgcgg agatccagct g 

<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P15) 
<400> 45 

ctgagtcgac tcagtaccgg 

<210> 46 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P16) 
<400> 46 

gcggagctcc gcctgtatcg ctgtggtaac ctgagcacct g 

<210> 47 
<211> 20 



PCT/JPOO/01309 



41 



20 



17 



wo 00/52193 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer (P17) 
<400> 47 

ctgagtcgac ttagcccggg 

<210> 48 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P18) 
<400> 48 

tacgatgcgc aattccgtag cctgcgg 

<210> 49 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P19) 
<400> 49 

tgcctgactg cgttagcaat ttaactgtga t 

<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



PCT/JPOO/01309 



20 



27 



18 



PCT/JP0O/D1309 



20 

<210> 51 
<211> 129 
<212> PET 

<213> Artificial Sequence 

<220> 

<223> m-^^ 
<400> 51 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg 
1 5 10 15 

Asp Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala 

20 25 30 

His Pro Pro Phe Ala Ser Trp Arg Asn Ser Glu Glu Ala Arg Thr 

35 40 45 

Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg 

50 55 60 

Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Glu Ser Leu Leu 

65 70 75 

Glu Leu Pro Glu Ala Asp Thr Val Val Val Pro Asp Ser Ser Asn 

80 85 90 

Trp Gin Met His Gly Tyr Asp Ala Gin Phe Arg Ser Leu Arg Arg 

95 100 105 

Ser Ser Cys Phe Gly Gly Arg Met Asp Arg He Gly Ala Gin Ser 
110 115 120 



wo 00/52193 

<220> 

<223> Primer (P21) 
<400> 50 

ttatcgccac tggcagcagc 



19 
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Gly Leu Gly Cys Asn Ser Phe Arg Tyr 

125 



PCT/JP00A)]309 



<210> 52 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Om>i^oirr---iHz^^m^^y^^^M^shmp(Drmm^^ 

<400> 52 

Gin Phe Arg Ser Leu Arg Arg Ser 
1 5 

<210> 53 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OwplZf uv-y- M\c J; ^ ife-^ SRRhANP© tU^rSP-fe 
<400> 53 

Gin Phe Arg Arg Leu Arg Arg Ser 
1.5 

<210> 54 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpT:^n-rT— lf{cJ;Sili'^^ V^^i^HRAhANPCD-gJ^rSP-fi 



20 
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<400> 54 

Gin Phe Arg Ala Leu Arg Arg Ser 
1 5 

<210> 55 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OmpT^OT^T— Iftc^-Sili-^iJ^ >y<^mChmP<DWmm^ 
<400> 55 

Gin Phe Arg Cys Leu Arg Arg Ser 
1 5 

<210> 56 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Xaa{iT>>l'4^->. T7~>, v'Xt^-T > 
<400> 56 

Ala Gin Phe Arg Xaa Leu Arg Arg 
1 5 

<210> 57 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

21 
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<223> Primer (P22X) 

nnn: T^ — >i^^B#jc{iagc 

<400> 57 

tctccgcagn nnacggaatt gcgcatcgta 

<210> 58 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P23X) 

nnn: >^^^{ctigcU 
i/7.-7-^ >T{±tgc> 
TyU4^— >-e{icgt 

<400> 58 

caattccgtn nnctgcggag atccagctgc 

<210> 59 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P24) 
<400> 59 

gcctgactgc gttagcaatt taactgtgat 
<210> 60 



PCT/JPOO/01309 



30 



30 
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<211> 6 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> 

<400> 60 

Pro Ser Arg His Lys Arg 
15 



<210> 61 
<211> 23 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> 

<400> 61 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His 
1 5 10 15 

His Arg Trp Gly Arg Ser Gly Ser 
20 

<210> 62 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> 

<400> 62 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His 

23 
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1 5 10 

His Gly Ser Gly Ser 
20 

<210> 63 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 
<223> 

<400> 63 ' 

Pro Ser Arg His Pro Arg 
1 5 

<210> 64 
<211> 26 
<212> PRT 

<213> Artificial Sequence 
<220> 
<223> 
<400> 64 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His 
1 5 10 15 

His Gly Ser Gly Ser Pro Ser Arg His Pro Arg 
20 25 

<210> 65 
<211> 53 
<212> DNA 



PCT/JPOO/01309 

15 



24. 
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<213> Artificial Sequence 

<220> 
<223> 
<400> 65 

aattgtgagc ggataacaat ttcacacagg aagaattcat gcgggcgaaa ctt 53 

<210> 66 
<211> 56 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 
<400> 66 

aattgtgagc ggataacaat ttcacacagg aagaattcaa aatgcgggcg aaactg 56 

<210> 67 
<211> 53 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 67 

aattgtgagc ggataaaaat tacagacagg aagaattcat gcgggcgaaa ctt 53 

<210> 68 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 



25 
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<223> 

<400> 68 

aattgtgagc ggataaaaat tacagacagg aagaattcaa aatgcgggcg aaactg 56 

<210> 69 
<211> 3 
<212> PRT 

<213> Artificial Sequence 
<220> 
<223> 
<400> 69 
Gin Phe Lys 
1 

<210> 70 
<211> 26 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> 

<400> 70 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His 
1 5 10 15 

His Gly Ser Gly Ser Pro Tyr Arg His Pro Arg 
20 25 

<210> 71 
<21I> 13 
<212> PRT 



26 
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<213> Artificial Sequence 

<220> 

<223> 

<400> 71 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg 
1 5 10 

<210> 72 
<211> 11 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> 

<400> 72 

Glu Phe Arg His His Arg Arg His Arg Leu Glu 
1 5 10 

<210> 73 
<211> 3 
<212> PRT 

<213> Artificial Sequence 
<220> 
<223> 
<400> 73 
Gin Phe Arg 
1 

<210> 74 
<211> 69 



27 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 74 

cagatgcatg gttatgacgc ggagctccgg ctgtatcgcc gtcatcaccg gtggggtcgt 60 
tccggatcc 69 

<210> 75 
<211> 69 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 75 

ggatccggaa cgaccccacc ggtgatgacg gcgatacagc cggagctccg cgtcataacc 60 
atgcatctg 69 

<210> 76 
<211> 47 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 76 

tggttatgac gcggagctcc gcctgtatcg ccgtcatcac ggttccg 47 

<210> 77 
<211> 55 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 77 

gatccggaac cgtgatgacg gcgatacagg cggagctccg cgtcataacc atgca 55 

<210> 78 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> PRR® U yti-^T^ Krt{C??^9E•t'50^lpT•/oxT— tftOWfit 
<400> 78 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His 

5 10 15 

His Gly 

<210> 79 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Wmmrmi.'^^ ^z-f^iSPRRXA ^m^i-^fZi(>K^m'S:n-^ tz 
PRR© U Z/ti-^-zt^ Kl^fc#^gE-r ^OnpT^/'oT^T— fe'tUSrSP-a 
®-10fe;6> e>-lfi[^ "C® T ^ y ^lE^iJ 

<400> 79 

Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg 

5 10 
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<210> 80 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P25) 
<400> 80 

GCGGAGCTCC GCCTGGCTCG CCGTCATCAC 30 

<210> 81 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P26) 

<400> 81 

GCGGAGCTCC GCGCTTATCG CCGTCATCAC 30 

<210> 82 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P27) 
<400> 82 

GCGGAGCTCC CTCTGTATCG CCGTCATCAC 30 
<210> 83 



30 



wo 00/52193 

<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P28) 
<400> 83 

CAGATGCATG GTTATGACGC GGAGGCTCGC 

<210> 84 
<211> 30 < 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P29) 
<400> 84 

CAGATGCATG GTTATGACGC GGCTCTCCGC 

<210> 85 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P30) 
<400> 85 

GCGGAGCTCC GCAGCATAAC CATGCATCTG 

<210> 86 
<211> 30 
<212> DNA 

31 
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30 



wo 00/52193 PCT/JPOO/01309 

<213> Artificial Sequence 

<^20> 

<223> Primer (P31) 
<400> 86 

GCGGAGCTCC GCGTCAGCAC CATGCATCTG 30 

<210> 87 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer (P32) 
<400> 87 

GCGGAGCTCC GCGTCATAAG CATGCATCTG 30 

<210> 88 
<211> 30 
<212> DNA 

<C213> Artificial Sequence 
<220> 

<223> Primer (P33) 
<400> 88 

GCGGAGCTCC GCCTGTATGC TCGTCATCAC 30 

<210> 89 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Primer (P34) 
<400> 89 

GCGGAGCTCA AACTGTATCX; CCGTCATCAC 30 

<210> 90 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P35) 
<400> 90 

GCGGAGCTCG ACCTGTATCG CCGTCATCAC 30 

<210> 91 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P36) 
<400> 91 

GCGGAGCTCG AACTGTATCG CCGTCATCAC 30 

<210> 92 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P37) . 
<400> 92 
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GCGGAGCTCA ACCTGTATCG CCGTCATCAC 30 

<210> 93 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P38) 
<400> 93 

GCGGAGCTCC AGCTGTATCG CCGTCATCAC 30 

<210> 94 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P39) 
<400> 94 

CAGATGCATG GTTATGACGC GCGTCTCCGC 30 

<210> 95 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P40) 
<400> 95 

CAGATGCATG GTTATGACGC GAAACTCCGC 30 
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<210> 96 
<2n> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P41) 
<400> 96 

CAGATGCATG GTTATGACGC GGACCTaOC 30 

<210> 97 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P42) 
<400> 97 

CAGATGCATG GTTATGACGC GAACCTCCGC 30 

<210> 98 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer (P43) 
<400> 98 

CAGATGCATG GTTATGACGC GCAGCTCCGC 30 

<210> 99 
<211> 14 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> RShANPCDOmpTyaxT— fe'tUirSPte 
<400> 99 

Gin Met His Gly Tyr Asp Ala Gin Phe Arg Ser Leu Arg Arg 

5 10 



<210> 100 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<22G> 

<223> Primer (P44) 
<400> 100 

ATGCACGGTC GTGATCGTCA AHCCGTAGC 30 

<210> 101 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR (Figs. 25, 31. and 32) 
<400> 101 

Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 
15 10 

<210> 102 
<211> 14 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-IA (Fig. 25) 
<400> 102 

Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Ala Arg His His Gly 
1 5 10 

<210> 103 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-2A (Fig. 25) 
<400> 103 

Gly Tyr Asp Ala Glu Leu Arg Leu Ala Arg Arg His His Gly 
1 5 10 

<210> 104 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-3A (Fig. 25) 
<400> 104 

Gly Tyr Asp Ala Glu Leu Arg Ala Tyr Arg Arg His His Gly 
1 5 10 

<210> 105 



37 



wo 00/52193 PCT/JPOO/01309 
<211> 14 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of P8R-4A (Fig. 25) 
<400> 105 

Gly Tyr Asp Ala Glu Leu Ala Leu Tyr Arg Arg His His Gly 
1 5 10 

<210> 106 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-5A (Fig. 25) 
<400> 106 

Gly Tyr Asp Ala Glu Ala Arg Leu Tyr Arg Arg His His Gly 
15 10 

<210> 107 
<21i> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-6A (Fig. 25) 
<400> 107 

Gly Tyr Asp Ala Ala Leu Arg Leu Tyr Arg Arg His His Gly 
1 5 10 

f 
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<210> 108 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRE-8A (Fig. 25) 
<400> 108 

Gly Tyr Ala Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 
1 5 10 

<210> 109 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-9A (Fig. 25) 
<40Q> 109 

Gly Ala Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 
1 5 10 

<210> 110 
<211> 14 
<212> PRT 

. <213> Artificial Sequence 
<220> 

<223> Partial sequence of PRE-lOA (Fig. 25) 
<400> 110 

Ala Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 
1 5 10 
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<210> 111 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-4K (Fig. 31) 
<400> 111 

Gly Tyr Asp Ala Glu Leu Lys Leu Tyr Arg Arg His His Gly 
1 5 10 

<210> 112 
<211> 14 
<212> PET 

<213> Artificial Sequence 

<220> 

<223> Partial sequence of PRR-4A (Fig. 31) 
<400> 112 

Gly Tyr Asp Ala Glu Leu Ala Leu Tyr Arg Arg His His Gly 
1 5 10 

<210> 113 
<211> 14 
<212> PET 

<213> Artificial Sequence 

<220> 

<223> Partial sequence of PRR-4N (Fig. 31) 
<400> 113 

Gly Tyr Asp Ala Glu Leu Asn Leu Tyr Arg Arg His His Gly 
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<210> 114 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-4Q (Fig. 31) 
<400> 114 

Gly Tyr Asp Ala Glu Leu Gin Leii Tyr Arg Arg His His Gly 
1 5 10 

<210> 115 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-4D (Fig. 31) 
<400> 115 

Gly Tyr Asp Ala Glu Leu Asp Leu Tyr Arg Arg His His Gly 
1 5 10 

<210> 116 
<2ll> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-4E (Fig. 31) 
<400> 116 
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Gly Tyr Asp Ala Glu Leu Glu Leu Tyr Arg Arg His His Gly 
15 10 
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<210> 117 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-6R (Fig. 32) 
<400> 117 

Gly Tyr Asp Ala Arg Leu Arg Leu Tyr Arg Arg His His Gly 
1 .5 10 

<210> 118 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-6K (Fig. 32) 
<400> 118 

Gly Tyr Asp Ala Lys Leu Arg Leu Tyr Arg Arg His His Gly 
1 5 10 ^ 

<210> 119 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-6A (Fig. 32) 
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<400> 119 

Gly Tyr Asp Ala Ala Leu Arg Leu Tyr Arg Arg His His Gly 
15 10 



<210> 120 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-6N (Fig. 32) 
<400> 120 

Gly Tyr Asp Ala Asn Leu Arg Leu Tyr Arg Arg His His Gly 
15 10 

<210> 121 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Partial sequence of PRR-6Q (Fig. 32) 
<400> 121 

Gly Tyr Asp Ala Gin Leu Arg Leu Tyr Arg Arg His His Gly 
1 5 10 

<210> 122 
<211> 14 
<212> PBT 

<2i3> Artificial Sequence 

<220> 
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<223> Partial sequence of PRE-6D (Fig. 32) 
<400> 122 

Gly Tyr Asp Ala Asp Leu Arg Leu Tyr Arg Arg His His Gly 
i 5 10 

<210> 123 
<211> 14 
<212> P8T 

<213> Artificial Sequence 

<220> 

<223> Partial sequence of RShANP (Fig. 36) 
<400> 123 

Gin Met His Gly Tyr Asp Ala Gin Phe Arg Ser Leu Arg Arg 
1 5 10 

<210> 124 
<211> 14 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Partial sequence of RShANPR (Fig. 36) 
<400> 124 

Gin Met His Gly Arg Asp Arg Gin Phe Arg Ser Leu Arg Arg 
1 5 10 
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